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ABSTRACT 

A feasibility and planning study was conducted on 
braille code problems in five areas. The areas were textbook format, 
math and science, music notation, computer notation, and maps, 
charts, and diagrams. Problems in each of the areas were identified 
and defined by committees of experts. The problems were analysed and 
a detejonination was made of the methodology and amount of time 
required for their resolution. From the analyses it was concluded 
that a massive, short-term research assault on all of the problems 
was not feasible. . However , a large number of problems were found 
which could be resolved within three to four years. The basic 
strategy for resolving these problems was group judgment or 
consensus. The number of persons needed for the effort was three to 
four. -An application for a grant to study the problems was prepared. 
(Aiithbr) 
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Foreword 



fluch work needs to be done on problems within the braille codes 
for the blind person to fully realize his capabilities and potential. To 
this end the Braille Authority has worked tirelessly over the years. 
The Braille Authority is a group of persons distinguished in their know- 
ledge of braille, whose function, briefly, has been optimization of the 
use of the braille codes- A number of things, among them, the organization 
of the Authority, the part-time nature of its work, the shortage of financial 
resources, and the nature and magnitude of some of the problems have pre- 
vented this body from completely fulfilling its objective- As a consequence, 
this group initiated efforts to overcome this inadequate state of affairs 
and attack braille problems on a much larger scale- These efforts resulted 
in the present project- To obtain funds for the project the Braille 
Authority provided the background information and expertise, and Dr» Berthold 
Lowenfeld, chairman of the Advisory Council of the Braille Authority, 
prepared the application. 

Not only was the work of the Braille Authority useful to the 
initiation of this project; it was also beneficial to the conduct of the 
investigation- In its efforts prior to the acquisition of this grant, the 
Braille Authority prepared an Outline of Research Needs for Improvement of 
the Braille Codes, This document covered a history of its work and a specifi- 
cation of important general problem types which confronted the Authority 
over the years. Because of the Authority's expertise and experience with 
the code problems, it seemed only reasonable that Its work should assume a 
central part in the present project- As such, it constituted most of the 
introduction of this report, and, during the conduct of the investigation, 
it served as a very useful guide. 

From the foregoing the impression should have been obtained that 
the present work was something more than an individual effort. It was^ In 
its truest sense it was a group effort. As a group effort, it is difficult 
to express adequately appreciation to all of the persons who contributed 
and who were so very help+'ul to the study-, But difficulty does not prevent 
the attempt- Sincere thanks are extended to the Braille Authority and its 
Advisory Council, to all of the working committees of the project, to those 
consulted who are too numerable to name, and to those who had to share the 
burden placed on the consultants and participants.. 

In saying that the project was a total group effort, it is not 
intended that the consultants should share any of the inadequacies of the 
Sxtudy- Those who contributed were generous and knowledgeable in supplying 
th'e -information requested of them. Any deficiencies or shortcomings in 
the outcome of the study are the sole responsibility of the authors. 
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Purpose 



The po'pose of this stu6y was to explore the teasibilitj^ of 
a massive ■^esea'-ch p«^og<am whKh wou^d p'^ovide a coo/dinated solution 
to b^aiHe code problems in the a-^eas ot textbook formats and techniques; 
rriathemat'Cs and sc-erce; music notation; computer notation; and maps, 
charts, and diag^'ams Co^-^e^dtive to this objective, plans were to be 
made fo*^ future reso'uf.on ot the problems Planning was to take the 
fof^m of determining the research streteg^ and amount or time needed to 
resolve the problems An outcome ot the studj^ waS to be a grant proposal 
for futu-^e work on the codes problems 



Bockg-'ound 

The h'sto^w ot tactual codes tor the use ot blind people m 
the United States ^s '^ep-ete with numerous attempts to arrive at a reading 
system wh'ch wouM adequately present ^ite-ature and technical material in a 
manne-^ intel-ig^b^e th'^ough the med«umot touch During the first 90 
of the past MO yea'S, various educators tor the blind advocated specific 
i^eading systems which varied t-om dot representations to raised ink- 
print letters Some of the ear-ly systems used by individual schools and 
publishing houses fo/ the^r own clientele of readers included Boston Line 
Letter, New Yo-'k Po'.nt, Moon Type, American Brailie, and Revised Braille 
Grade 1 1/2, which made published literature unava i iable -to those who were 
not trained in more than one en-oossed system As a result of international 
conferences of representatives of EngMsh-speak mg countries, the p'^esent 
basic system, G'^ade 2 Brail -e, was standardized in 1932. This system was 
based on the muSK notation and alphabet devised by Louis Braille and contained 
185 contracted luei^ar^ to^ms introduced into the system to -accelerate reading. 

In 1950, the American Association of Worke-'S for the Blind(AAWB) and 
the Association tO'' the Education of the Visually Handicapped (AEVH), then 
the American Association ct Ins true td^-s ot the Blind (AAIBJ, established a 
committee of br-a^Me experts to r-eview the effectiveness of all braille codes 
in order to update them and to assure their adequacy in providing the media for 
the product-on of general iiteratur-e, muSic, and technical materials- This 
committee, and its successors, have been organized on a voluntary basis with 
exceedingly Iwnued tundmg provided by the two Associations 

The B''6ii!e Authority has p^'oduced seve^'al standard rule books to 
meet the specia^'^zed needb for eaiboss^ng various types ot mk-prmt repre- 
sentations These include: 

ENGLISH BRAILLE, AMERICAN EDITION 1959, Revised, 1962, 1966, 1968, 1970 

THE CODE OF BRAIllE textbOOk FORMATS AND TECHNIQUES, 1965; Revised, 
^966, J9 70 

IHF NEME^H CODE OF BRAIllE MATHEMATICS AND SCiENTIFIC NOTATION, 
1952; Revised, 1965, i972 

THE RE\/!S£D INTERNATIONAL MANUAL OF BRAILLE MUSIC NOTATION, 1956 
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As these code books were given v^idespread use by brai 11 e publ t shers 
and educators of the blind, their effectiveness and value became readily 
evident- Prior to their., development , only sparse amounts of technical material 
could be made available in embossed form, which resulted in limiting the 
education of blind people. As a specific example, some universities waived 
courses in mathematics and science for blind students who could not meet 
basic requirements because of the lack of adequate texts or einbossed notations 
comparable to those being used by fellow students- As a result of the 
development of techniques tor technical representation, even though sub- 
stantially inadequate, parallel textbooks were made feasible, and the education 
of blind people expanded from the limitations of the residential schools for 
the blind to integration into community public school systems- This broadeninq 
of educational horizons has substantially expanded vocational opportunities 
for blind people in many areas, such as computer programming, social service, 
engineering, and teaching in mathematics, music, and the sciences generally. 

In attempting to pro'\/ide efficient and comprehensive braille codes 
for the various disciplines, the Braille Authority gathe»^ed together 
advisory committees of specialists and experts whose combined experience 
and knowledge have a-ded in producing needed symbols and techniques- Each 
code has required revision from t^ne to t Mne as information has been ob- 
tained by questions f-^om educators and braille transcribers who were confronted 
with specific items not covered in published codes No facilities or staff 
have, to date, been available to the Authority for systematic examination 
of all types of copy in order to search out and locate Symbols and formats used 
by ink-print publishers- If braille codes are to be fully implemented, it is 
essential that researchers in all aspects of code development have an inventory 
of ink-pnnt representations in order to provide tor all possible braille code 
requirements In additioii, major work is yet necessary in the psychophysical 
investigation of tactile patterns, such as line, texture, and figure size, 
and so on- 

With the passage of time, educators and braille publishers have 
been brought to the realization that volunteer braille committees, at their 
concentrated yet infrequent meetings, could not cope with all of the problems 
which occur in ink-pnnt publications and represent them adequately in braille 
notation, in order to ensure equal educational and full vocational 
opportunities for blind people, it has become evident that a concentrated 
effort by braille specialists and experts must be undertaken At the present 
rate of development, it is obvious that many years will pass before fully 
effective codes can be achieved under the existing method of operation. 
Therefore, the Braille Authority and its Advisory Council of 12 national 
representatives of workers tor the b'^ind ore in agreement that complete 
braille code development can only be accomplished by definitive research on 
a full-time, paid basis, within a reasonable period of time. The following 
material describes the unfinished and gray areas of all of the specialized 
brai 1 le codes ^ 
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Needs Speci^t j^c A«^eas 

Code of textbook formats and techni^queb The g^-eat var^. ety of 
transcription prob-errs wh^ch occu'S wi textbook embossing have challenged 
the initiative of vo^untee^' transc'^^be^s and b>^aiiie publishers fo*^ many 
years and have r-esuUed in techn^^ques wb'ch likewise challenge the ability 
of the bra-'Ue v-eader to comprehend the symbolism and ^ules of usage be^ng 
followed- Jn 1965. the Braille Authority and its Textbook Advisory Committee 
offered the f^rst menua^ of techniques and format wh'ch has aided, to some 
extent, the standa^d'-^at ion of presentation of this type of'niater lal In 
furnishing fh^s gU'dance, the drafte-'S we'^e well awa^e that the material 
therein barely scatched the suMare ot the w'de^ange ot problems to be 
encountered in attempf ng an equivalent braiHe transcription oi the many 
symbols and formats used in ink-print texts 

Educators ot b^no ch^^dren, youths and adults have continued to 
pressu'^e for a more 'nclusive and adequate manual of fOMnats and techniques 
in O'der to g^ve the blind student the equivalent intonnation that his 
sighted peers receive The problems have been compounded by the fact that 
authors and ink-print publishers hcve introduced visual techniques, such as 
the use ot color, change or type, underbCur i ng , etc , to potnt up differences 
in thought and emphoi':: Addu 'ona i ly , the breadth dnd length of the ink- 
print page, -as we'n as the size of type, rvovides inK-pfMit publishers with 
a Wide latitude o^ format, whereas the l-mitations of the brdille page and 
the six-dot. bra I I ie system necessitate readjustment and realignment of copy 
in order to make the p^eseniatton inteMigibie to the touch reader- There- 
fore, problems or toanats, diograms, and tabuiaf^on require considerable 
research to make such materia^ usabie in eiiibossed torm 

One ot the major problems ^n dealing wth rormats is that, to date, 
\t has not been possible to locate and identify all o+ the various types of 
usages which ink-pr int publ ^ shers employ The problem is compounded by the 
. fact that ink-pnnt publishers themselves do not employ standard symbols for 
equivalent materia^ It is, therefore, essential that research be under- 
taken with •^egai'd to the p^act^ces of ink-prmt publisher's m orde*^ that • 
provision can be made ^or all ink-prmt :3ymbols now use 

As a result of the material already provided in the CODE OF TEXT- 
BOOK FORMATS AND TECHNIQUES, ample evidence is at hand to insure that, with 
adequate funds and reseat^h personnel avaOoble, the blind student can be 
given the fac'J-ties to meet his educational demands on an equal basis with 
his sighted peers- 

Mfii^^Qil.^.ltLi.-.i'Il.AllflLiOli ^ review of current procedures and 
resulting p^oducti of braiHe paper maps, diagrcims, and charts shows that 
there have been no changes or improvements since the edrly 1930's, with 
the possible exception or employment ot the vacuum-rooming process, which 
can take advantage ot other techniques not pract-cal tor the two-dimensional 
limitations of paper reproduction further, no basic research on the psycho- 
physical problems ot the braille ^eat^ef has been undertaken except on a very 
limited scale (see Uolan ?torris, 1971) The problems )n this tield are, 
^therefore, in need ot an unusually large amount of research, covering not only 

EKJC 
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the psychophysical aspects, but the deternii not i on of legible symbols and 
usages, and the development of the tools to make such maps, charts, and 
di agrems --both by the hand transcriber who v;orks directly on paper and the 
publisher of muitiple-copy materials who must work on the same metal 
sheet used for embossing braille books The problems are further aggravated 
by the fact that, not only is there no standardization of symbols used, nor 
tools to make them, but no attempt has been made in the educational field 
to develop adequate p^ocedui^es for teaching the reading of braille maps, 
charts, and diagrams. Any research undertaken, therefore, must include 
not only the development of braille symbols {including dot and line s^zes 
and kinds) and the creation of the tools to make them, but the development 
of procedures tor teaching the reading of such materials to the blind 
"student and the finding of some way of hav-ng such information included 
in the curricula of colleges and universities conducting special education 
courses for teachers of the blind 

Mus^c^ The esthetK' and economic value of music ^n broadening 
the cul tura"' re and in providing employment oppO'^tun 7 1 les for blind 
people IS axiomatic THE REVISED INTERNATIONAL MANUAL OF BRAILLE MUSIC 
NOTATION, 1956, ofters the basis for a workable, yet tar from complete. 
System of notation whch meets the minimal needs or the music student and 
performer Prov^^sion already exists for vocal and inst'^umental -notation which, 
in general, is systemat Ka 1 l.v adequate However, gaps sti il exist tor the 
presentation of more complex scores ana performing techniques, such as. tor 
liturgical music (Gregorian and Anglican chants;, the tonic. sol-ra notation, 
and certain percussion, string, and wind instruments, not to mention the 
growing number of electrons devices being used in modern music. 

The existing musK code provioes fOf optional techniques in 
presenting many musical passoges which leads to the contusion of the trans- 
criber as well as interpretation by the performer. This contusion has resulted 
m a diminishing number or voluntee"^ music transcr ibex's 3 and the almost 
impossible problem ot developing a computer program tor b'^aille music embossing- 
Through research, it is hoped that man^ ot the vagaries and inconsistencies 
can be eliminated, and thus make music scores moi^e intelligible to students, 
performers, and transcribers. 

Ser^.ous study must also be unde'^ taken to compare music presenta- 
tions by various ink-pnnt publishers in order fo coordinate and correlate 
all techniques m common or unusual use 

Mathematics and scient\t)c notation. The importance of a knowledge 
of mathematics in the education ot blind people is increasingly evident in 
view of the many opportunities fo-^ employment which f:uch knowledge can provide. 
Blind men and women a^e p''esently finding open doors in the fields of 
mathematics instruction, tax advisnig, actuarial work, computer programming, 
engineering, and the hard sciences, all of wh^ch have been made possible through 
the availability of appropriate mathematics symbolisms and techniques. The 
current mathematics code is but a foundation to the broad range of mathematics 
and scientific notation which is required to handle common usages and I'^ow 
symbols and formats in the developing world of scientific endeavor- To 
ensure 'that the mathematics code is fully adequate and current, it is essential 
that a wide investigation of al) applicable fields be made by research teams 
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to the end that vocational opportunities can be made available in every 
scientific field. Although almost a'l 1 of the s^^mbols currently' being 
used in science and mathematics are provided for in the current Nemeth 
Code, additional Sj'mbols will be required tor those used in the developing 
Sciences- Much research is yet requueci to find the most effective techniques 
for the presentation of certain ink-print formats; algorithms, labular material, 
and the like Additionally, information is ^^et barely provided concerning 
the presentation of statistics and logic- 

Computer notation Since symbols and formats for computer codes 
vary to some degree from usual mathematical presentation, it is essential 
that a special team ot researchers be engaged in seeking out and developing 
the necessary bra^He code for this discipline. Such Uems as flow charts 
and punchcard information require attention- Additionally, it is essential 
that coding systems to^ developing hardware and software be provided to 
keep manuals up-to-date 



Procedure 

To fuUill the purposes 0+ the stud^, info>'mation was needed 
about the numbe'^ and t^pes of existing bra^He problems and the methodology 
and time periods requii^ed to resolve the problems In order to acquire this 
information, ^t was necessary to identify and define as many or the problems 
as possible To accomplish this committees of experts were formed for each of 
the five areas of interest Subsequent to their work the project staff 
analysed the problems and determined the methods and the amount of resolution 
time required- A final review group made up ot the BraiHe Authority/ and its 
Advisory Council evaluated the work ot the project siaft Their conclusions 
' provided the basis for the final wrap-up ot the study 

The composition of each of the working committees m each of the 
five areas was based on a numbe-' of criteria (1) All had to be knowledgeable 
ui braille and their respective areas. (2) One or more had to be teachers, 
(3) One or more had to be a volunteer transcribe^- (4) One was to be 
emploj'ed by a publishing house And (5;, where possible, all were to be 
members of the BraHie Authority Advisory committees Selection of the com- 
mittee personnel was done with the aid ot recommendations rrom members of 
the Braille Authority and other accomplished persons in the area of the 
visually handicapped. Fmal membership on a committee depended on the number 
of the candidate's recommendations and h-s wHlingness to serve on an 
unpaid basis A listing of the members of each comittee can be found in 
Appendix A 

There were two, two-day meetings ot each of the working committees 
in each of the areas The two meet>ngs in each of the areas were separated 
by approximately two and one-half months Dur*ing the first meeting the 
committees identified and discussed braille code problems about which they 
were knowledgeable Afterward the investigator refined and classified the 
problems by type- Prior to the second meeting this refined list of the 
O problems was sent to the members of the appropriate committees At the 
JC second meeting, the committees reviewed and evaluated the work-up of the 
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investT gato>^ and mod'^fied and expanded the materials where necessar^y. 
Following this meeting^ the problem lists were revised to conform to the 
changes and additions suggested by the committees 

Next, the individual lists were ev/aluated to determine similar 
kinds of problems common to all the areas, and all of the probl ems ' were 
brought together ^n a generalized list- Using the generalized list^ 
analyses were made of the dirferent types of problems and of the kinds 
of research work necessary to resolve the problems. Two reviewers 
independently perrormed this latter activity- A tabulation of these results 
provided the bases Tor the preliminary conclusions of the study The gen- 
eralized problem list and the conclusions were sent to the review committee 
for its evaluation- The review committee was composed of the Braille 
Authority and its Advisory Council- A listing of the members of these groups 
appears in Appendix B A two-day meeting of these groups was held to discuss 
the results and preliminary conclusions of the study Subsequent to the 
meeting, a report ot its proceedings was written and further analyses suggested 
by the review groups were made of the data 



, • Results 

The results section, while not presented in two separate parts, 
was in fact developed at two different times and unde^ different condit'^ons- 
Tbe first part consisted of the first two tables of data and provided the 
bases^ for the preliminary conclusions of the project. The second part consisted 
of the remaming tables of data and was the result of analyses requested by 
the Advisory Committee. These data were the bases for the final conclusions. 
Basically, the two pa^ts differ m degree of differentiation and reflectance 
on future work The second part is the more specific and is concerned w^th 
the details of foUow-up work. 

The basic results consisted of five lists ot problems which were 
identified by the five wo^'king committees. The problems generated by the 
committees were analysed and it was found that, with the exception of the 
maps, charts, and diagrams area, they were classifiable under one of five 
headings: (1) general considerations, (2) problems ot symbology, (3) problems 
of format, (4) problems of displays, and (5) factors needing development 
A sixth class ot information, resources, was added to some of the areas where 
it appeared useful to follow-up work ■ The maps, charts, and diagrams problems 
were of slightly different types- All ot these problems ceji be found listed 
by areas m Appendix C 

A second kind of analysis necessary to judgments of feasibility 
and subsequent wo''k on the codes consisted of relating the problems across 
areas. This meant bringing together the same kinds bfprobiems from all 
of the areas. The outcome of this endeavor was a more complete and refined 
classification of a generalized list of problems This generalized list 
can be found in Appendix D 
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A gross analysis of the problems identified the kinds of approaches 
needed to resolve them Three categories of problems were found: (1) problems 
that could be resolved by expert group consensus or judgment (GJ), (2) problems 
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involving expenmental or empirical research (ER) , and (3) problems involving 
code development (CD] This evaluation led to a third kind of results 
consisting ot identification of the strategies for resolving the problems 
and estimates of the time required to implement the strategies- The 
remainder of the results section will concern these data- 
Two persons independently evaluated the problems for methodologies 
and time estimates The basic methods for which the problems were evaluated 
were those found above and their combinations The time estimates were (1) 
short-term activ'-ty of less than three ^ears or (2) long-term activity of 
more than three years- The degree of agreement between the two reviewers 
was approximately 90% or the equivalent of a 95 correlation 

One of the reviewers in his evaluation elaborated the methods to 
include "literature analyses (LA), which was eUher a review of pnnt or 
braille literature or a frequency count of some of the elements of the lan- 
guage, and an attitude or opinion survey (OS) Because of its greater dif- 
ferentiation tins analysis was the one used for reduction of the data in 
tables 1 and 2 The item analyses by the two reviewers can be found in 
Appendix E 

Table 1 shows a frequency count of the methods and time estimates 
for the different types ot problems- The entries and total number represent 
individual problems from four ot the areas, excluding the maps, charts, and 
diagrams area- This category was excluded because the problems were mainly 
of a perceptual nature requiring basic research Over a long duration. 
The total number of these perceptual problems was approximately 160- 

The entries in Table \ show there were 6/8 problems in all 
Again, thi:, is exclusive ot the non-linear display problems which, in terms 
of experimental ettorts, would unaoubtedly exceed that required by the 
problems listed With regard to the total number, the figure should be 
considered only as approximate because a number of the items contained more 
than one problem or consideration. 

In terms of types ot problems, the linear display category con- 
tained the most, approximately 31% The second most rrequent was rormats 
for page variatTons with 2\% Following th^s were the general considerations 
with 18% The next most numerous, at 13% , were the problems of symbols and 
rules The other th-^ee categories, factors needing development, formats 
for language and special materials, and formats for parts of book, made 
up the remaining 1 7% 

In ternis of the methodology or appi^oarhes for resolvi/ig the problems, 
data in Table 1 w^re combined and placed in Table 2 The data were combined 
to indicate better the basic methods and times estimates which reflect on 
the nature and direction ot the work required. 
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Table 2 

Combined Approaches and Time Estimates -for 
Resolving the Problems in All of the Areas 



Problem Types 


GJ 

1 2 


1 2 


ER+ 

1 2 


CD 

1 2 


f \ 

Total s 


General consid- 
erations 


66 


8 


32 


2 


2 


12 


. 2 


1 


125 


ProbJems of 
symbols and 
rules 


39 




29 


2 


11 




■■'9 




90 


Formats for 
parts of book 


7 




8 




3 








18 


Formats for page 
variations 


29 




87 




26 








142 


Formats for 
language and 
special 

materi a1 


27 




16 




] 








44 


Linear displays 


22 






107 


1 

8 


r — ' 
_63j 


1_ 






209 


— ^ 1 

Factors needing 
development 




27 





3 


2. 


3 




6 


9 


50 


Totals 


i 

-.1? ja 


282 


14 


109 


21 


17 


10 


678 



Table 2 showed that the proportional distribution of short- and 
long-term efforts varied considerably among the approaches and problem types- 
A cursory addition of the totals for the approaches indicated that more 
than 600 required short-term efforts. The method which occurred with the 
greatest frequency, 44-% was the combination group judgment plus other 
research-like activities. This category along with the straight group 
judgment catego^^y contained 77% of the problems Of this 77% only 4% 
require long-term solutions. The third most numerous category was ex- 
perimental research with 19% of the problems, of which 16% were long-term. 
Code development made-up the remaining 4% of the problems- Thirty-seven 
percent oi these were long-te^m. 
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The precedi ng two tables of data formed the basis for the preliimnary 
conclusions which we-^e reviewed by the Braille Authority and its Advisory 
Council- These groups recommended that other counts and analyses be made 
of the data The tables and ddta which follow are. an implementation of this 
recommendation 

One of the items requested by the groups was a count of the actual 
number ot separate problems contained in the generalized list of problems 
across areas This number was 455 as contrasted with the 678 individual 
problems in all ot the areas Table 3 shows the total number of problems 
agreed upon by the two reviewers, 409 This number divided by the total, 
455, gave the 90% agreement between the two reviewe^^s Except for 
the fewer number ot problems, this table is similar to Table 1- Moreover, 
it reflects essentially the same information as the earlier table. 

Anothe*^ kmd of analysis wanted by the groups was a more definitive 
breakdown of the short-te'^m, g>^oup judgment problems The breakdown was 
to contain data useful m determining the duration of approaches and problem- 
priori ties . 

Table 4 presents these data classified by areas and types of problems. 
It showed that the textbook format area contained 46^c of the problems, the 
music area 29%, and the math area 20% The remaining 5% were found in the 
computer and map areas 

Conce-^mng the types ot problems, the data indicated the following. 
Most of the general considerations problems were, m fact, non-specific to 
the individual areas An examination of these problems showed they were 
mostly matters of pol-cy and philosophy of transcription- Among the other 
types of problems, excepting formats for parts ot book, the trequency of 
occurrence was fairly uniform The problems, formats for parts ot book, 
occurred with much less' trequency than the other types. Two of the problem 
types, formats for parts of book and formats for" language and special 
materials, occurred only within the textbook format area. 

Table 5 presents a more precise breakdown of the time required to 
solve the different types of short-term, group judgment problems. The 
data Were fairly straightforward and showed that 82% of the problems could 
be resolved in one yeai< or less, 14% could be resolved in one to two years, 
and only 4% required two to three years - 

Table 5 presents a more ^-efined breakdown of the time required 
to resolve the short-term, group judgment problems which required additional 
work. As in Table 5 most of the problems, 79%, could be resolved in one year 
or less, 14% in one to two years, and 7% in two to throe years. Table 6 
also shows that the problem types, problems of symbols and rules, formats 
for parts of book, formats fO'- page variations, and formats for language 
and special mate>^ials, require, almost exclusively, only one year or less 
to resolve. 
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in craer to make these times meaningful in terms of mnpovfer needed, 
the data in tab'^es 5 and 6 were further evaluated tor number of man-years 
requ^^'ed This analyses assumed that the necessary manpower would be assisted 
by groups of persons expert in. the problems being considered. For the data 
in Table 5 it was decided that all of the one year or less problems could 
be t^esolved b^ one person in one year The other problems in that table 
would take one pe^'son approximately three years From Table 6, figuring six 
weeks for each of the one yea^- GJER Uems and four weeks for each of the 
one .yed'^ GJlA ''terns resuUed in approximately 10 and 3 man-years, respectively- 
The other items in these categories and -n the two other categories, GJOS 
and GJCD, would -^'equ-re one person three yeai^s for each kind. The total 
figures tor each of the dirterent types ot p-^oblems can be found in Table 7. 
Altogether they amounted to 29 man-years- 

Because the large number of short-term problems required such an 
extensive amount- ot work, priorities tor attacking the problems were needed.* 



Table 7 



Number or Man-Years Required by the Different 
Sho-^t-Ternij Group Judgment Problems 




GJCD 



Total 



29 



Priorities needed to be established tor the solution of the greatest number 
of problems wuhin the shortest period ot time An examination of the tables 
indicated this objective could be realized by selecting the problems which 
(1) involved group judgment* (2) appeared in the fewest number of areas, (3) 
involved the least number of approaches and (.4) required the fewe^ number 
of long-term efforts Four types ot problems appeared to fit these criteria ^ 
Thei r presentati on orde*' '.ndicat^s the order in wh^ch they should be studied- 

a) Formats tor language and Special Materials 
b; Formats for Parts of Book 
^c) Problems of Symbols and Rules 
d) Formats for Page Variations 

In order to determine the amount of time required to resolve only 
these four types of problems. Table 8 was prepared This table is merely 
an amalgam ot the data on the four types ot problems found in previous 
tables ^ 
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It shows the tour types of problems classined by methodology 
and refined solution times. In all there were 1 51 . probl ems - Forty-three 
percent were GJ, 26% were GJER, ZA% were GJlA, and 6% were GJOS- There 
were no GJCD problems- Minety-two percent of all the problems could be 
resolved in one year or less given the sutticient manpower 

To dpte^mme the manpower needs for these data calculations similar 
to those performed tor Table 7 were made- The calculations indicated the 
one year GJER p'^oblems would require four and one-half man-years, and 
the one year GJLA pi^oblems would require approximately three and one-half 
years. All the rest of the problems would require around three man-years. 
The total for the four categories of problems was approximately 11 map-years. 



Table 8 



Resolution-Time Estimates for Four Categories of Problems 



Problem Types 


^^^-^^J^-^-'l 
1 2 3 


GJER 
1 2 3 


--d 

gjla 

I 2 3 



GJOS 
1 2 3 


GJCD 
1 2 3 


. Formats for 
language and 
special materials 


22' 


5 1 


5 1 


2 




Formats for parts 
of books 


5 2 


4 


] 


2 




Problems of 
symbols and 
rules 


10 3 


4 1 


7 I 



1 




Formats for page 
variations 


22 2 


25 1 


21 


4 




Total s 




59 7 


38 1 2 


34 2 


9 
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Conclusions 

The conclusions are described m three parts- The first part 
deals vnth the preliminary conclusions which were prepared for and reviewed 
in the final evaluation meeting. The second part is the report of the 
deliberations and conclusions of the eval uati.ve groups ^ The third part 
contains conclusions based on further analyses suggested by the evaluative 
groups as well as other final considerations dictated by the study. 



Preliminary Conclusions 
>i ^ 

These conclusions were derived from the generalized problem summary 
and the tabulated results- They were of three types: (1) those concerned 
with transcr option -pol rcy and background, {2j those-c-oneerned with the 
results of the classification of methods and time, and (3) those concerned 
with future work on thb codes. 

Some of the conclusions were based on an examination of the items 
in the p'^oblem summary One problem of considerable' importance which ar'ose 
in a number of the ai^eas had to do with the development of an overall 
code which would embrace all the areas. It was suggested that characters 
used in such a code might be three dots high with a variable base, i^e., 
a character could be 2, 3, 4, or more dots w^de. Such a system would 
permit thousands of symbols to be distinctly coded- This system will sub- 
sequently be called an integrated code- Obviously such a consideration 
would have far-reaching consequences, and the project staff needed guidance 
from the evaluative groups before making final conclusions- 

The preliminary conclusions will be listed by number as they were 
for the evaluative committee- 

1) There are some relatively basic issues and policy matters 
contained in the general considerations section of the report^ e g, ^incon- 
sistencies and ambiguities within and across codes or the issue of iso- 
morphism versus divergence These issues need to be resolved at the very 
beginning of any future work on the codes 

2) Bero-^e any 1ong-te^m research eftoris are^ begun the question 
of whether or not to develop an integrated code should be resoUed- . 

3} A massive, short -te'-m (three-four years j research assault on 
all of the problems of the braille codes is not a feasible approach ror 
one reason, there are too many problems. For another, the study and solution 
OT many problems is sequential in r^ature and must of consequence be spread 
Over a number of yea^s 

4) Because of the long-term, sequential nature of a large number 
of the problems > the code work must necessarily be of a developing characte*^ 
resulting in successive app»^ox imations to the most readable code Further- 
more, since language and new information are constantly evolving, code 
development and research W'M probably never cease. 
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5) Thei^e are a large number of problems that can b? solved through 
expet^t discussion and agreement within a relatively short time, Work in- 
volving the judgment of groups of experts could be initiated immediately 
and with a sufficient number of personnel most of these problems could be 
resolved in approximately three years. 

6) In order tor any long-term research program to be initiated 
and successfully earned out, a responsible organization must be set up 
or identified from existing organi;^ations , 



Summary of the Review or the Proj^ect by the .Sponsor ing Groups 

The conclusions listed on the previous pages were reviewed and . 
their implications discussed at a joint meeting of the Braille Authority, 
Its Advisory Council* and the project staff held at the American Printing 
House for the Blmd (APHj on 20-21 January 1972 ■ Those present were Mr - Bernard 
M. Krebs, Mrs- Ma;<ine Dorf, Miss Marjorie S- Hooper, Mrs- J, Mann, of the 
Braille Authority; Dr. Berthold Lowenfeld, Dr- Natalie C- Barraga, Mr- Robert 
S. Bray, Dr. Charles E Hallenbeck, Dr. Robert Mann^ Miss Lorraine P- 
Murin, Dr. Abraham Nemeth^ Dr. Carson Nolan, Miss Josephine L, Taylor, 
of the Advisory Council; and Mr. Finis Davis, Vice President and General 
Manager of APH The meeting started with a description of the procedures 
used in the study, a review of the findings, and of the conclusions drawn 
by the principal investigator The principal investigator then presented 
the group with the following list of questions tor possible discussion. 

1- Are the conclusions warranted and do you agree with them? 

2' If there ''s agreement, what should be done about resolution 
of the problems? Specifically, 

(a) Should the development of an integrated code be considered? 
Should a feasibility study of the integrated code be 

formulated? 

[b) What are the implications or studying the integrated code 
on the resolution of the short-term problems by groups of 
experts? Should a research program be developed for these 
short-term problems? 

3- If a research program is set up for studying either or both 

the integrated code and the group judgment problems, what should 
be done about the following? 

How should the program be organized and administered? 
Over how long a period of time should the program extend? 
How should the program be staffed? 

Where should the staff and facilities be housed or located? 
Who could sponsor or fund the program? 
What role should be played by various organizations 
involved in work for the visually handicapped? Mr. M. Robert 
Barnett expressed interest in how the American Foundation 
for the Blind (AFB) could help or contribute to the project 
and future code work. 




(a) 
(b) 
(c) 

id) 
(e) 
(f ) 
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4. What ^'u^the*^ anafys^s shou'd be done to the data^ 

5 Ai^e the'^e any othei^ items '^nte^est O'' concei'n ^n the 
p^ob^em summd'^y. cUss^^uat'on of methods, o*' the ove»'dn 
P'^oject wh^ch should be d^scussed^ 

A^-^eement with the cone lus ' ons While there was cons^de-^able 
d"'scuss"^on and a nowbe' qoe5t:ons '^aised conce/^p'ng certain aspects of the 
conclusions- "'n gene^a^ the g-'oup agreed wuh the project stafts" appraisal 
of the mean-ng of the ^esu^ts o* the study The project sta+'f was requested 
to attempt a mo^e deta^^ed breakdown o^ the data than was available in 
Table i What the group wanted was an act'ol count o^ the problems in .. 
the genera^^^ed p^'ob^em i^st and more det i n ^ t ve t'me estimates of the 
sho'^t-te'^m p^obierrs It was telt that th^s additional ''ntormat^on would 
be qu^te va^uab^e ''n the assignment of p«^iorities and the estimation of 
future project costs 

Future^esearc h ef ^orts The g^oup ag'eed that a broad sca^e research 
effo'^t to ^eso^e b^aine problems should be mounted Immediately, an 
^'ntencive atfdc.k should be made on the shon-term prob)ems of the p'^esent 
rodes that we-^e judged soi^/able through group concensus Concurrently, an 
attempt shou'^d be made to exp'o^e the possibilities ^or ^long-te^m development 
of an integ»^ated code and to develop resources for research on the pe'^ceptual 
problems in\/Olved ^n non-);near tacf^le displays 

Qve^al^ St •''iTiui a t • on and moni tor-* ng of the ^esea-^ch- It was agreed 
that all reseaTh shou-d take place under the umb^e^ia of the Braille 
Authority and its Adviso-y Counc"! since a continuing body was needed i*or 
th'^s purpose- The possibiiny of combining the membership of both these 
gr'oups into an American BraMle Council (ABC) for this purpose was discussed 
It was suggested that the National Bra'^lle Association might a.lso be included 
in the ABC membe-'sh^p It was agreed to e^^plore the formation of the ABC with 
the sponso'^ing bodies o^ the B^a^lle Authority, the AEVH, and the AAWB' 

D§^£iofiE^L^L-§J2^!lt§-31^I^ "^he group discussed the potential 

of an effort to develop an integ-'ated code whi^-h would cover all the areas; 
lifer-a^^y* mat hemat"^r s . science, musi^:. and compute^ notation- The latter 
specific codes wou^d a^' be subsets of a whole An integ^^ated code would 
requ^'re that e^c^ construct be ^represented the same way in braiiie rega'^dless 
of subject matte^ 

"^he g^oup fe^t that development of an integrated code should be 
thoroughly evpio'^ed ^t was ag»^eed that the mosL fruitful approach was 
use of a va^'^able base cei'', th^ee dots high !f th'ee columns were ulti- 
mately used this would ye^d 512 possible configurations, Of four columns 
we're used, 4095 d^ffe^^ent conf f cjorat ' ons would be poss.ible The g'^oup was 
in ag»^eement that an e.^panded code of this natu-e could retain most of the 
elements and meanings of the cur-^ent l^te^^ary code. . The code should be 
compat ibie fO'^ computer t-^anslation 
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The agreement of the group to pursue this investigation was made 
in full understanding of the man^ problems that would insue from a major 
code change- Problems discussed included the facts that all of the current 
codes, excepting the IHerary, would be rendered obsolete, current manuals 
would have to be rewritten, the braille consumer would be faced with the 
necessity for considerable relearnmg of codes> th^s country would be out 
of step with the rest of the world, and present' w-^i 1 1 ng devices and em- 
bossing equipment would have to be redesigned. 

It was believed that some of the initial teasibiHty studies 
should concern cell legibility it was pointed out that while an ex- 
pandable cell offered greatly increased possibilities for diverse braille 
characters, it was not kncwn at what degree of expansion perceptual 
problems might occur. Successful outcomes of the cell legibility studies 
would .lead to work on the integrated code. This latter task was perceived 
as quite-a long-term activity 

Sites tor the reasibility studies were discussed- APH personnel 
expressed a low level of interest in this research. It was agreed that the 
best site might be a university based department of psychology- Discussion 
of possible sources of tunding tor these activities pointed up the seventy 
of the problem of finding adequate runding tor research ot this nature under 
present conditions Private oi^gamzat ions were cons.idered the better 
possibi lities. 

Resolution of short-term problems by groujos of ex_pe One major 

finding of the stud^ was that there appeared to be a very large group of 
problems which could be resolved in a relatively short time through expert 
consensus- This is the traditional method of code development and definition 
followed by the Braille Authority through use of ^ts subject matter 
oriented committees- The group was in agreement that efforts should be 
made to O'^gamze an intensive effort to solve these p'^oblems- Research 
funds should be sought to support a central site for such development and 
to pay expenses 'and honoraria to experts- It was felt this work should 
start ~'mmed lately 

The present list of problems would need further breakdown and 
spec^t ication befce this could occur. It was stressed that expert groups 
participating \n the program should represent all braille users, young 
and old consumers, educators, voTunteers, publishers, code experts, and 
subject matter expe'ts- Where necessary group judgment should be validated 
through shoK't-term perceptual research. 

5 1 te an d o '^9.^t2 t i_o n to r the _ s h o r t - 1 e r m re s e arch - A number of 
possible sites for locatTng the short-term research ettort were discussed.' 
It was ultimately decided that this should be based at APH- This decision 
was strongly influenced by APH's role as the nation's official supplier 
ot textbook braille? its continuous program ot research, and its previous 
Involvement in the solution of these kinds of problems. 

it was suggested that APH write a proposal to obtain funding for 
the research- The general plan tor the research was that it would consist 
of a strong intensification of the methods used by the Braille Authority 
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Over the past decades \r\ that groups ot experts would be set up to deal 
with narrow problem areas APH would provide a small statt to include 
a project director and assistants as well as space to house this staff 
and provide tor small group meetings The task would be to organize, 
schedule, monitor, and guide the small expert groups as they attacked 
problems m thei^' a-'eas Outcomes would be assessed and integrated across 
code areas Whe^e necessary other APH research staff might provide short-term 
perceptual research support to validate small group decisions. 

Fund;^nj of the_s_hqrt-term research Among possible funding sources 
discussed were govirnment agencies such as U S Otfice of Education, 
Library of Congress, National Eye Instnute, and Soc^.al and Rehabilitation 
Service and private agencies such as the Seeing Eye Foundat'^on and AFB . 
It was thought that APR's proposal should be ^mt^aH^ submitted to Social 
and Rehabilitation Service tor a three to tour .year project- 

The need to*^ intermediate funding to suppo^-t the Braille AuthO'^ity 
and Us Adviso-^y Council as well as an^ inter im research they might conduct 
was raised. Df Lowent.eld and Mr Bray agreed to approach ti-e AFB in this 
regard wUh the Seeing E^e Foundation held as a possible alternate- These 
funds could also be used to nriance activities ot the ABC if brought into 
bemg^ It was estimated that $20-24,000 would be required fOf one year 
of interim support 

Sjgeci^a|^_[e9i b i_at i^qn as a source of _f und ing The group explored the 
possibilities ot attanning special federal legislation to provide funds for 
braille code resea^i.h as well as research *.n other areas- In response to 
group queries, Mr - Dav^s of APH agreed that this was a distinct possibility, 
but strongly urged that such efforts do not intertefe with administration 
of the present "Act to Promote the Education of the Blind-" At the urging 
of the group, Mr Davis agreed to explore the question of legislation with 
the Board of T'^ustees of APH and report the results of this exploration to 
Dr. Lowenfeld- 

Research on non-1 inea/ displ^ays - I t was agreed that non-1 mear 
displays such* as maps, charts, and diagrams present a special research 
problem. Little is known about basic processes involved m their perception- 
Knowledge of these processes Is c>^it-cal for development of improved designs 
which will be maximally legible- Research m this area must of necessity 
be long-term because the range ot problems is broad and many solutions must 
be sequential in nature 

The group stongl^^ urged increased research efforts in this area- 
Dr - Nolan and other group members reported their failure to interest uni- 
versity based psychologists and others in th^s research area- It was 
reported that APH had the only full time longitudinal program of this kind 
consisting of 15 persons- Tlie group urged this etrort be expanded. 

The problem of tunding basic tactile research was discussed- It 
was commented that requests for funding this kind of research often falls 
between "cracks" m the granting programs of federal agencies ^ Private 
agencies were suggested as the best source of funds for this purpose- 
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Final Cons 1 us ;[ons 

The tinal conclusions were principally concerned with the imple- 
mentation of the recommendations of the advisory groups concerning future 
work on the short-term^ group judgment and related problems- Specifically, 
the advisory groups recommended that immediate efforts be made to procure 
funds for resolving these problems. To do this, more information was 
required about problem priorities and estimates of time and personnel needed 
Information relevant to these factors can be Tound in tables 4 through 8. 
Conclusions based on these data were the foil wmg- 

1) There were four catego<^ies of problems where work could be 
started immediately- They were: 

a) Formats for Language and Special Materials 

b) Formats for Parts of Book 

c) Problems of Symbols and Rules 

d) Formats for Page Variations 

Thevr arrangement from top to bottom represents the order in 
which the problems should be attacked. Work on the other categories 
of problems would yield less immediate results- Howeve>^5 these other 
problems should not be ignored completely, but should be evaluated within 
the categories for priorities of individual items- This would be especially 
true of the general considerations category which contains matters of policy 
and philosophy of transcription which should be evaluated at the outset- 

2j There were three areas where most of the short-te«^m, group 
judgment problems were tound textbook format, music, and mathematics- 
This was also true or the problems solvable by the other methods. Hence, 
future work should include a specialist from each of these areas. 

3} it was estimated that work on the four categories of problems 
would require approximately 11 man-years- Using three people, one from 
each of the areas mentioned in item two, would mean that these problems 
could be resolved in approximately three and one-halt years. 

These conclusions will provide the bases tor an application for 
funds to pursue the resolution of the problems wh^h are short-term and 
have the m^e immediate payoff. This means the work begun in the Braille 
Codes Pilot Project could be continued without much loss of time- It does 
not mean that the othe^ more long-term problems would be ignored- They 
simply require more resoui^ces and structure than what can be provided within 
a reasonable period of time- Moreover, it work is begun on the short-term 
problems, part ot the efforts of those involved can be devoted to planning 
and seeking the resources necessary for the long-term problems - 

One ot the grave difficulties confronting work on the long-term 
problems is the absence of reliable information about the sense of touch 
or tactual perception- In the late 19th century Wilhelm Wundt studied the 
perception ot dot conf » gurati ons and determined that the braille cell was 
optimum in terms ot number and form ^Burklen, 1932)- Since that time, 
over 100 years ago, very little additional mtormation about the touch readi 
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process has accumulated which would permit principles and standards to 
be established tor the production and reading of tactual materials. 
Thus, It cannot be expected that all of the problems of the braille codes 
are going to be resolved in a short time simply as a result of the appli- 
cation ot a large amount or money- Needed are the interest and capabilities 
for doing tactual perceptual research: 



Summary 

A feasibility and planning study was conducted on braille code 
problems in five areas- The areas were textbook Tormatj math and science, 
music notation, computer notation, and maps, charts, and diagrams, Pro- 
blems 'sn each of the a^eas were identified and defined by committees of 
experts. The problems were analysed and a determination was made of the 
methodology and amount of time required to-' their resolution From the 
analyses it was concluded that a massive, short-term research asault on 
all of the problems was not feasible- However, a large number of problems 
were found wh'^ch could be resolved within three to four ^ears. The basic 
strategy for resolving these problems was g<^oup judgment or consensus. 
The number of persons needed for the effort was three to four- An 
application for a grant to study these problems was prepared. 
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Appendix A 

MeiTibe>"S Comapttees Each > 
T e X t^bo 0 k^ro/iria t 

M*"S W. D Farnest, Jr., Cha'rman, 
Fo'^e''gn Language and Treasu'^e'^, NBA, 
New Jersey 

Dr George V Gore, HI, P'^o^es-sor 
Special Educat-ion, Michigan State 
Un ? ve»'s^ ty 

Ei/e^yn Rev, Processor Spec^a"" Ed. , 
minoiis State Un'vye'"S^'ty 

Fv-ed S^nc^a"**^, Consu^'.tant in 
Education of the l/^sua^^.y ^handicapped, 
Ca"" ^' ■fo'^ma State Dept of Education 

M>^s Theodore Stone. Membe*^ B^ai"!''e 
Autho*"^ty5 "^e^tbook Foi^mat Ad\^isory 
Comm'^ttee, Johanna Bureau fo*^ the 
8^ ind 5 n 1 "ino i s 

My Geoj^ge Bennette, D'^^ectc^, 
Lighthouse Mus^c Schoo^, N ^ 
Assoc^at."«on for the B^. '■nd 

M»^s. Janice Cona^d, Bi^aiHe Mus^c 
Advisor, Lib'^ary of Congress 

Mrs. Mary DeGartno-, Bi^aH. le Mus^c 

T vansc*^^' be^, Ca"' ^foi^ma Transcribers 

Association 

Mrs Ho'^tense Foreman, B'^aH''. e Music 
Teacher, Tennessee Schoo"! for the BHnd 

Mr. Edwai^d Jenkins, Chairman, 
Braille AuthorU.y Mus^c Advso^^y 
ComnT'ttee, Pe^^kins Schoo"" for the 
Bl md 

MathematicsySci ence 

Mr. Anthony Evancic, Math and Science. 
Teacher, Western Pennsylvania 
School for Blind Children 

Dr. Abraham Nerneth, Professor of 
O 'hematics, University of 
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the Ai^eas of Study 
Mathema tics/ Science (Continued) 

MrSr Ruth Peters, Chairman , Area 
Representative, Math NBA, Ferndale, 
Michigan 

Mrs- Helen Roberts, Member Braille 
Authority, Math Advisory Committee and 
Area Representative, NBA, New York 

Mr. Don Wilson,. Math and Science 
Teacher, Connecticut School for the Blind 

Computer 

Mr. Harry Bassler, Member Braille 
Authority Computer Advisory Committee, 
Colonial Penn Insurance Co., 
Philadel phia 

Mr- Robert A- J- Gildea, Member 
Braille Authority Computer Advisory 
Cotiimittee, Mitre Corporation, 
Bedford, Massachusetts 

Dr. Abraham Nemeth, Professor of 
Mathematics, University of Detroit 

Mr. Bernard Perella, Member Braille 
Authority Computer Advisory Committee, 
Department of Defense, Washington, D. C, 

Mrs- Ann Schack, Member Braille 
Authority Computer Advisory Committee, 
Department of Defense, Washington, DX. 

Maps , Charts , Graphs 

Mrs, Betty Epstein Area Representative, 
Mathematics, NBA, Florida 

Dr- Emerson Foulke, Director, Perceptual 
Alternatives Laboratory, University of 
Louisville 

Mr- Harry Friedman, Manager, Howe Press, 
Perkins School for the Blind 

Mr, David Kelly, Science Teacher, New 
York State School for the Blind 

Dr, Joseph Wiedel, Professor of 
Geography, University of Maryland 
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Members of Braille Authority 



Krebs, Bernard H., Chairman 
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15 W, 65th Street 
New York, New York 10023 



Mrs. F, J, Mann 
Johanna Bureau for the Blind 
410 S. Michigan Avenue 
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Dorf, Mrs, Maxine, Co-CHairman . 
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Hooper, Marjorie S., Sec.-Treas. 
American Printing House for the 
Blind 

1839 Frankfort Avenue 
Louisville, Kentucky 40206 



*Miss Christiana Baugh 
Maryland School for the Blind 
3501 Taylor Avenue 
Baltimore, Maryland 21235 



Braille Authority Advisory Council 



Dr. Berthold Lowenfeld, Chairman 
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2928 Avalon Avenue 
Berkeley, California 94705 

Dr. Geraldine Scholl, Vice Chairman 
Professor of Special Education 
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Ann Arbor, Michigan 48104 

*Mr. W. Robert Barnett, Exec. Dir. 
American Foundation for the Blind 
15 WJ6th Street 
New York, New York 10011 

Dr. Natalie-C': Barraga 
Professor of Special EduC: 
The University of Texas 
205 Sutton Hall 
Austin, Texas 78712 

Mr. Robert S. Bray, Chief 
Div- for Blind & Phys. 
Handicapped 
1291 Taylor St., W. 
Washington, D. C 02542 

Dr. Charles E. Hallenbeck 
Dept. of Psychology 
University of Kansas 
' Lawrence, Kansas 66044 

*These persons could not attend the final 
^ review meeting - 

ERIC 



Dr^ Robert W. Mann 
Professor of Mechanical Engineering 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 02139 

Dr. Douglas C. MacFarland 
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Vocational and Rehabilitation 
Services 
Dept. of HEW 
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Miss Lorraine P. Murin 
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Westport, Connecticut 06880 

Dr. Abraham Nemeth 
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Detroit, Michigan 48221 

Dr. Carson Nolan, Dir- 
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for the Bl ind 
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Louisville, Kentucky 40206 

Miss Josephine L-. Taylor 
Coordinator 

Unit of Visually Handicapped 
U, S. Office of Education 
Dept. of Health, Education, 
and Welfare 
Washington, D. C. 20202 
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Appendix C 

Reports of Conimittee Endeavors in Each ot the Areas. 



1) Outcome of Endeavors of Textbook Committee 29 

2) Outcome of Endeavors of Music Committee, , - . . 47 

3) Outcome of Endeavors of Math and Science Committee ^ ^ 58 

4) Outcome of Endeavors of Computer Committee - 72 

5) Outcome of Endeavors of Maps, Charts, Diagrams Committee - - . , . 83 
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B<aiHe Codes miot Project 
Outcome ot Endeavors ot Textbook Co(pnriittee 



I- Genei^dl Cons ^dei^at ions 
A- Fo-^rat 

1. Problems in the textbook area "^evoive primarily around tormat 
pract 'Ces and -^u ies 

2- Editing is principal 'y a tormat problem, and editors and 
t ransc ^ ibe'^s va'"y m their knowledge of the code and their 
practices ot to^m6*ting- 

a) Th^s vd^iat."»on is a^so t'^ue ot teachers and hence educational 
tacto-^s or considerations become involved 

b) Shou'd copy be rear^'anged o^ in other way^ modified to^ 
reasons, 05 logic, organ ^ 2at ion > other meaningtui con- 
s'de'^at^ons Unde*- what condU'ons cou'^d the copy be 

a ' tared 

■ 3- Format techniques and •'o^es shou'd be looked upon only as 
gu-dei^nes which may change with tutu'e de</e 'Opments 

P'cct'ces and ^ufes shou-d be kept current with changing 
p^ '^nt p' o'Jt ices - 

b) Ma'nta'n;ng cur^^entness o an ongoing process and requires 
ccnr^nuous monuo^ing o'f p^nt and i'ia»son with print 
p.^b' ishe«^s - 

r) An attempt should be made to determine the cactuai meaning- 
♦u'ne^rS ot changing p^ ^nt piat.tues 

di Ame^^can ^'int^ng House tor the B'lnd has recently comp«eted 
o '9?0 addendum to the Code or Textbook Fo^'mats and Techniques- 

B- Cons ider at ons ^'n^o'ving the e^amindtion ond evo-uation or the 
practues and /u^'es of the present Mte^ary and textbook code. 

Seme 0^ the symboMsm f^oy be deleted but new mean'.ngs should 
not be obS^gned to the cha^acte-i tov^ne^ >y used- 

An e^^O't should be mode to eiwrrtnate ^n:ons istencies wuhin 
and a:''0S=r code^ , eg- those tound ciff:Ong ce^to»n cont'^ac tions 
whose use dependent upon s^'Hable division and/or pronunc'a- 
t^on, and. those ior wh^h d'«tte'ent cha'a^.iers have the same 
mean ■ ng o^ t : c e ve''sa ■ 
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3- ConS'der the ^eso^ution ot di t* i cui t ^es caused by requiring 
the young ^hHcJ to learn difterent torms ot the same word 

a) Deterrriine seve« of mtrodwcDon and tr-equency ot occu'^'^ence 
of conti'actionSj abbi^eviated words jetc- 

b) Consider g-ade level guidelines tor the introduction ot 
cont'dctions . 

c) Wou^d the use of ung^-aded text mate'^ia) affect introduction 
and gu ' deM nes - 

C Space sav'ng is no longe*^ the ^mpoi^tant consideration that ; t once 
was and now g^eate^^ emphases should be placed on the readabilUy 
of bra H « e 

In making ond cons ^■de*' mg changes ^n the code^ tcmats, rules, etc 

should be kept Jn mmd that resea'^ch has indicated that the 
umt of ^ecoyn^t^on ^n reading b^ai'^>e is the individual cha-^acter 
and that a^^ ot the cha'acte^s in a word must be sensed in a 
spat lal -tempore i sequence in these respects brail le reading is 
diss^m^la- to p'-nt 'eading. 

E- Should the user books be considered in traoscobing and should 
separate ^u^es o" gufdelines be developed, perhaps, lOr teachers 
and students 

\ Shou'd a g'-ade 'e^e^ tdctO'* be considered in conjunction with 
the t^onsc :pt -on ot bookb 

2- Should tecichers edu the books before they a<e tronscnbed- 

3. When pe<tect^ng the code should attention be given to the fact 
that pub^'^c bchoO' children often have no one ovailabie to 
^nte-'p-et symbols, to^'mats, ru'ies, etc 

4- Should the^e be two /^eve^s O'' g-ades ot b^a -Mej one fo- the 
mu 1 1 ! -hand f capped o^ '^eta-ded and one ror the overage visuolly 
handicapped J iz-z g^ade l ^2 and g^ade 2 tor the respective 
g'*onps. 

P Should spec a- symbols and symbols of other codes be -isted in the 
f^'ont ot the book on the assumption the reader inay not know these 
symbols 

^- what shou'd the t r ansc ' ibe^^s do u they don't know the other 
- codes . . - 



2. 



Wou^d It be poss?b«e to determine the most commonly used special 
symbols by g-ade ^eveK 
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■ 3- On the assumption the i^eader knows the other codes could just 
a tr^anscr ibe'' ' s note be used specifying the other codes which 
appear m the book Should d.ifferent types or levels ot books 
be t-^edted differently. 

G It IS generaVHy accepted that transcnbers prefer not to have to 

decide the resolution of ambiguities and the determination of format 
Inasmuch as the transcribers annually produce more titles than any 
other organization this consideration should be central to any fu- 
ture wor^ k on the codes 

H. Computers are playing a more important role in the production of 

braille and tutu-'e work on the code should be focused on this development. 

Problems involving symbology- 

A. Should the same sign be used tor parentheses in both the literacy 
and math codes 

Should all numerals be in the lower part or the cell just as they 
are m the math code Th's p^'actice would necessitate the use of 
a special indicator to disf.nguish the numei^als from punctuation- 
What could this sign be. 

C- Should some of the infrequently occur^rmg elements of the code be 
deleted on the basis they detract from readoDihty and do not save 
much space 

D. Could some provisions be made to eliminate tloating dots, the con- 
dition m which the relationship among dots in two or more ceils 
makes the level of some of the dots difficuit to determine^ Would 
the grade level of the reader affect the readability ot these 
configurations- 

E. Contractions - the^r use according to the rules involves many 
exceptions and inconsistencies- Should their use be reviewed, 
and should an effort be made to eliminate the exceptions and 
inconsistenr las- 

1- Should they be used wherever they occur in the word- What should 
be done when their use leads to confusion about the meaning of 
the wor d . 

2r Should some conditions be fixed for their use in prefixes or 
suffixes or syllables. Here, some of the rules are ambiguous 
and should be clarified- 

3- Should usage be the same for all types of words and content- 

F. Short-form words - their use involves many ot the same considerations 
as those for contractions above- Why should exceptions to their use 
be made on the basis of commonness, pronounciation, spelling, etc^ 



)- Should some ot the bhor i to'ai wO'^ds be eP.mvioied because ot 
thei'- infrequent use 

2 Should othe^ short \or(^.\ wc^ds be added to the code- 
cs Abb'^eviated word to^ms and meaiu» enientb - shou'd the^r use and ^ules 
be reviewed 

) Should some or the tonns ot measui' ements be elunindted because 
0^ limited usage^ e g shil'mg, stone 

2 Should new abbre^.- lations be added ond a stdnda^^d hst devised 
Wou^d a specva^ dictiona'^y be desirable 

3 Should grade le^el cons ideret ions be made ''egarding their use 

H. A new sign needed tor the mterobang s^'mboi 

I. Symbols and rules are needed tof other and newer print strategems 
which are constontly being developed 

Problems of tormatmg 

Is the proposition factual that most brailte readers prefer alJ macerial 
flush with the left most margin be'-.ause it is mofe accessible cand di- 
minishes search t ime 

A- Co\/er ?dent ' t icat ion, tit«e pages, notes, appendices, and indices- 
1 Considerations involving the co^e^ identification of books- 

a) Where on the cover is the best place to identify or title a 
braille vo • ume 

b) Whe'^e would the title be most accessible 

c) In which direction should the title rjn - hor^uontaily or 
vert ica M^^.. 

d) What Jnforrricition should be inC'uded dlong with the title- 
Could the Ardbic numerals be substituted ror t'ne Roman tor 
the ^^olu^ne number on the binding 

e) Should there be difterent woys ot tuhng books produced by 
press or publishing houses and those produced by transcribers 
Guidelines are needed tor both braille and print title pages- 

2.. Title pages. ' . 

a) What would be the best format for title pages. Where 
should mate^a 1 be placed on the page Should it be 
let t-justi tied- 
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b) Should di f f erent 1 tenis of information be included for 
diffe'^ent types of material, e-g- the initial letters of 
VN/ords contained in a volume of a dictionary. 

Notes of all kinds, including marginal information and glosses- 

a} Could notes be classified as to their kind and function 

and should 'th'ey be treated accordingly- Particular attention 
should be given to the notes of p^ays. 

b) Should "theu length and number enter into how they are 
classified. 

c) Are the rules governing the use of footnotes for foreign 
language (section 5, TF-) adequate for all prose material. 

d) Where should the notes be placed - next to word, at end of 
line, at end of sentence, at end of paragraph, at bottom 
of page, at end of chapter or section, in back of volume, 
in back of book, in separate volume. 

e) Could their classification determine where they are placed- 

f) How can they be refe'^enced or indicated. 

i) How can the reader determine which note goes with which 
ind''cator - by numbering, by repeating wc^d. 

Ti) Under what conditions should the two pi^ocedures be used- 

ill) Should the^'e be difte<^ent indicators for the different 
types OT notes 

g) When reterencing material should the Ai'abic numbers be sub- 
stituted tor Roman numerals as the code recommends. 

h) What should be the order of presentation of footnotes and 
glosses when both are copious 

1 ) What are the conditions on which the orders are based, 

11) Where and how should the pages be numbered when the notes 
or glosses are continued over several pages 

i) Where and how should the author's initials or other 
references be placed and indicated when they are found be- 
low and to the right or a passage or verse and sometimes 
preceded by a hyphen or daSh. 

Indices " • 

a) Are they in their most readable form, 

b) Should the words be fully capitalized or italicized 
when they appear as such in print 



c) How shouUl the^ be paginated - (see pagination III C 3j 
What should be done when o volume .star^tb the middle of 
a page. 

d) What should be done wUh subheadings How should they be 
indented i See Runover^s, liJ A, Math and Science A^ea) 

e) Should a standard te^'m'.noiogy be developed to/ the chai^ac- 
tei^ist^cs of b'^aiMe and the rules of tormat, etc - to be 
used in manuals and te^^ts dealing with b-^aifle Should onl^^ 
what IS used in the otticial code book be the standard. 

5^ Where should appendices and matetiai, which is referred to 
and needed m the text but wh ch is ordinarily found in the 
back of the p^nt book, be pia;.ed in the b^^aille book - wUhm 
the volume where the reference is made, at the back or the b'^aiile 
volume, m the last braiHe volume, or in a supplement. 

a) Should Its location be contingent upon the significance 
of the matet lal 

b) Could such material be classified according to different 
types Should size or amount of material determine placement- 

c) What should be done if the material is referred to /e- 
peatedly throughout the text, 

d) Could guidelineb be de^^eloped to indicate how such material 
shoul d be hand 1 ed^ 

6 Should there be more b^aitte explanatoi^y material in^ the 
glossary sections of books 



Pagination and other designata 

K Should the title of a book appear on every page. 

a) Should It be spelled out or only inUialed or abbreviated- 

b) How should It appea'', with or without cap signs. 

c) Whe>^e on the page should the title appear. 

Zr Wbe'^e and bow should the braiHe and ink page numbe>"S be 
indicated 

a) Where on the page wou^d the numbetf-s be most accessible^ 

b) Should the ink print page number appear at the top or the 
bottom of the page with the bra^l^e number opposite or adjacent 
thereto. Should the numbers be on the right hand side of 

each page 
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ci How Should the nurribe^s be ^ndKdted when ihe ink page 
stops somewhere w'.thin the bfdiMe page 

d) How shou'd the pages be numbe/ed when an article, e g 
biogr^dph^, ^nse'^ted between the pages of a text 
Cou^d the phrase, "ooni'nued on page so and so", be used 

3 Numbefed and lette^'ed lines including those which are to be 
counted o^ othe^w-se r^eckoned 

d} Wher-e shou'd the nu^nbe^'S be placed, and how should the^ 
be indented and spaced- 

b) In the Bible the p^ int numbeMng pfacuce varies, should a 
standai^d practice be developed tot broiite- 

c) When l-.nes a^e lettered should the lettei' sign be used 
Systems of pi^onounr, vat ^on , pi'onounc nation marks, and punctuation 

1 In the 1970 addendufp to the BraiMe Format and Techniques 
manual diac^UKa- notation has been worked out tor tive new 
dictionaries - Webster-, New World ]9?0^ American Heritage, 
Random House, Funk & Wagnoil, and Scott-For esman ^ Should 
ttiese systems be eva^uo ced 

2 What IS the purpose ot having th-^ee types ot stress signs. 
Are they a i I needed 

a.) How do these signs at^'ect the ^eadabi'^ty ot words 

b) Is there a grade le^/el ractor involved in their int'Oduction 
and use 

c) The conditions tor using these signs needs to be clarified 
and specitied mo'e rigidly 

3. What should be done with diacitic markings appear ing in^ • 

spelling books which are ditfe/ent trom those pro^/ided ih the 
^code. Mark acco'"ding to and reterencmg new code revisions- 

d) Should special signs be provided and noted- 
fa) Should ones trom the code be used^ 

c) Shou'd spev'o^ symbols be denneated in a stando'd way. 

d) Occasionally phonetic and d^ocitic signs o^e used together 
which means that the sarne signs- having different meanings 
are be»ng used '.n the same word 

i; Wou^d the use ut a special indKotur resoi\^e this probiem^ 



n) Could warning statements or notes be used to di ff er„ent ]ate 
or specny the different systems that are used and how 
they are used- 

4, Should the division and hyphenation of words at the end of a 
1 ine be el im^nated- 

a) How much space is saved by the use of the hyphen. 

b) Does use of the hyphen affect readability 

c) The hyphen is not used in the literary braille computer 
translation p^^ogram^ 

d) Should a word be divided and hyphenated at the end of a page. 
Plays, poet'^y and foreign languages.- 

1. Plays 

a) A standard method of ^representing should be devised^ 
Should the standard method be related to the type of play. 

b) What would be the best way of differentiating actors parts, 
stage directions, and stage settings. 

1) How should the d'. tterent actors parts be represented. 
How should It be indicated that a second speaker is to 
comp 1 ete a i ^ne 

m) How should stage directions and settmgi be represented- 
Where and how should they be placed. How should they 
be designated 

in) Where should note^ be placed relative to their reference. 
How should this situation be treated where the notes are 
copious. (See 1 i lA 2) 

2. Poetry 

a) What IS the best way ot presenting poetry. Should a 
standard method be devised, 

i) What should be done wUh poems hdVing unusual formats, 
e.g. shaped like a tree, or the work of E. E. Cummings. 

ii) It the print format n not followed how could the 

appearance or structure of the poem be indicated to the 
reader. Is U necessdry to show this. 
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ni) Should 6 t' arise r ibei-b note be used descr ibing the 
st'^uctur e ot the poem 

Fc'eign languages 

a) AH languages whuh bj^diile notation is avaMable 
need stud^ of their s^^rnbo ^og^^ and its use- 'Review should 
be made of M Loomis Standd'-a English Braille in 20 
Lessons, ^947, tor he'' t-^eatment ot accent and diaeresis 
signs ^n toreign languages 

b) Tronscr ibe-'s bhou^d be consulted about toreign 1 anguages 
because ^he^e a^e ditreiences among them in the vtay they 
t-^eat ambiguous Of p'^obiem situations 

c) In print language texts much of the material is presented 
spdt^.a^iy - how should it be done in brdille Some guide- 
lines for certain bra^iie representations can be found 

in the g'-ammar section of the Textbook Code and need to 
be c «^oss-f ef erenced 

d) Should notation and ru^es be developed for languages for 
which provisions are not presently aN-dilable, e g Portugese- 

e) In developing material tor ro'^eign languages it should be 
kept '-n mmd that the transcriber doesn't necessarily know 
the language with which he is workmg 

f) It ^s the attitude of many that English braiiie and foreign 
language braiHe should be kept separate, l e , special 

pr ow ! s 1 ons for each . 

O In changing o^ shitting trom English to a foreign 

Unguage, eg in d ydmrna'' book, there is nothing to 
indicate the change^ wh^ch situation ^s confusing to 
the reade*^ 

M) Shou'd some symbol be used ro< this purpose- Could the 
itaMcs s^gn be used r, show the change of language- 
1^ so, what wou^d be ('jne with material that is already 

'n ua 1 'cs- 

nO Mo^e provisions on the use ot itdiiL:^ in these situations 
are needed in the Tf manud i 

g) For the transc ' 1 pt ion of tore^gn words brd)\ie^ grade i is 
used while the other chdra^te^s represent accent and sounds. 

i) The braiMe phonetic code conflicts with b^dilie accented 
'etter signs ot tceign languages - could this situation 
be remedied 



M) How should inflections within and between wO'^ds be 
represented in to^eign ianguage ti'anscr^ption For 
'u^es on inHect'Jon between wo^'ds the to^eigr- ictnguage 
section ot the TF manual needs to be cross refei^enced 
wuh the speech instrucf.on section- 

11') Shouid the sidsh, wh^'v.h o^dinat i l^--fi'as no space on either 
side, be accompdmed by spaces it it appears so in print- 
In Spanish and ItaMon the sign to^ the slash also 
represents tne vOwel sound i acute Could the dash 
be used instead ot the slash sj/nnbol 

iv; In toreigrt langudges italicized vowe»s fnedn that the 
vowel )S bt^essed, howe^/er ihe s also )s fj'equentl^ 
ual'C'.zed which .'ndicates it carries the "2" sound- 
How shou'd these Ueuts be tep^esented in brai'Me where 
ther'e IS a special sign tO'' stress and a sign to'' italics- 

v) in Itaiiari acute sj/ffibo-s tc the vowels a^e needed 

M)) When the text O' rna-n pa't »n one iangudge and a 
tootnote 0'' rere^erKie 'S in ariuthe-' should the accent 
sjgn^ d = ire'' tO' tne ^ame wO'd ^n the dnre'ent languages- 

"I'he dia^esis 1 *n F-er»ch lextbook For/nat d'ieged'^ is 
contused ^^equent>^ w^th the rnoc ■ on what could be done 
to e^ 'iTi^nate ih'h contus ufi 

When most 0^ the wO' db ot a sentence are ;n English what 
shou'd be done wher> to, ^nto, 0^ b^ coines beto^e a to^eign , 
wo>^d Should these p^epo:: t^ons be cont^'acted o»' written 
out and should the^ be placed dOjaeent to the To^eign word- 

;n Ge'fDan oo'y the » ■ • i t ^ette^ ot nouns is cap-talwed 
and the double cap : ^gn ^s not used - capi ta » ^ zat ion ser ves 
as an ea^na^k When to '. '^owmy the ^ u'es fo^ iK-es dnd 
using doub-e caps, what :>houid be done to distinguish weds 
capitalized wuh^^n the I't-e' 

In the TF manud' '.ou^d rhe wo^ds "m the entr^'" be mse^'ted 
at.te' "used" tn the ^M£t ««ne dnd the coion and detini- 
tion be added to the e>o(ripSeb to cld/ »t^ that item- 
On the tn^Q page ot To^eign language books the t'tle uses 
the specidl symbols ot the language but the rest ot the 
Information - author, pub^ibher, etc is in English 
Is this a desirable p'dCt^ce - l.ow shouid the tule page. 
Items appear. 
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m) In Spanish the opening and closing conver-sation signs are 
confusing. In prnnt it is a dash- The b^^aille sign 
misleads the student and violates the braiUe rules when 
used adjacent to a pe»^iod What should this sign be? 
Could it be a dash the same as'-^n print. A rule is 
needed specifying that the Spanish custom of not using 
a closing conversation sign should be observed by 
transcribers. 

n) In to'^eign language should the' division of words and- - 

hyphenation be treated ditfe»"ently f'^om the p^act^ce 
of English braille To what extent should the foreign 
language foniiat be followed compared with that of 
Engl 1 sh brai i 1 e .- 

E, Print devices tor emphasis 

1. Headings, capitalization, lines above and below, color, 
- etc. are means of emphasizing or distinguishing material in 
texts What should be done with them in braille- 

a) Should the transcriber have to determine whether these 
devices a»'e only comme^'cial artifices or meaningful to- 
the text 

b) In resolving these problems a central consideration should 
be the differences between wo'i^king on plastic, paper, and 
metal . 

c) Transcr^iber-s usual ly .delete as much of these devices as 
possible - Should ther-e be conventions for this. 

2 What should be done wUh italics and the italic sign. The 
Braille Authority has been asked to eliminate this sign. 

a) Its use requires a subjective judgment of what should 
be emphasized or distinguished 

b) There is also the matte^' of when "it should be introduced 
in Brai lie.; " - 

c) What effect does its use have on the readability of braille. 

d) Could more meaningful objective conditions for its use 
be establ i shed 

3. Double caps - In ink print there are three types of caps - 
should these be represented in braille- 
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a) When should they be used or not used Should some 

other procedure be used tor directing attention to the 
mater-ial . 
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b) When a considerable amount of tuUy capitalized material 
appears within the text should some symbol other than 
the double caps before each word be used- Could the 
italics principle be used 

c) How much space should be saved for varying amounts of 
material using double caps as opposed to, a symbol 
preceding the capUalized mate^^^al, 

4 Underscoring What is the best method - dots or smooth line, 

a) Should spacing between underline and material be considered. 
What IS the optimum spacing between the line and the 
material above and below. 

b.) Is there a grade leve^ ractor involved which is related 
to spacing 

c) Should Italics be used insteod ot underline. Under what 
" conditions should the italics sign be used- When should 
the swi tch be made 

5. Paragraph headings - material on headings needs review and 
clan f I cation / 

a) Have too many d^st met sons and pro\/ ]sions been made for 
the different forms of headings, subheadings, etc - 
Could this matter be simplified- 

b) Should a line be skipped before a heading to emphasize 
change in topic 

c) Could the differentiae tor the vaMous types of headings 
be specified ' Should the treatment of these types be 
standardized or only kept consistent within a text. 

6- Colored type -.its use ?s on the increase conside»^ably . 

a) What should be done w^th colored p^^in!: - should it be 
coded, or boxed or uhderl ined etc 

b) Should a judgment be made about whether the material is 
meaningful or referenced in the text or whether it is 
merely for eye appeal, and then treated accordingly- 

c) What should be done with colored sections of books. 

d) What should be done when ditferent shadings of colors 
are used for different purposes - 

e) Should different constructions be developed for different 
situations - could these situations be listed. 
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7. Where and how should arrows be placed that point to words or 
different parts of words- 

a) .Should' different practices be set up for different 
situations- 

b) Can these different situations be determined. 

Problems of Displays - Displays are. con^'idej^ed here as any figures, 
drawings, etc- which are part of a textbook, but which have -an i-ntegrity 
of their own, and can be treated separately from the text and its format. 
A note of caution, the mean i ngf ul ness of this definition is limited 
because ultimately what is importnat to the reader reduces to that of the 
readability of the whole braille page- For more considerations on this 
topic see Maps, Charts, and Diagrams Area. 

A- Outlines, tabular, and test materials, 

1- Outlines - related to numbered sections, numbered sentences, 

exe^^dses, drills, tests, headings, table of contents, and 
poetry - 

a) Is the present form of successively indenting each subunit 

two spaces and bringing runovers to the margin the most 
readable . 

i) What should be done with large outlines.- 

il) Should a line be skipped between groups and before 
a topical heading. 



b) New publishing techniques are replacing the traditional 
standard outline io^mat- 

2, Tabular material 

a) Wnat is the best arrangement or technique for presenting 
this type of information- 

1) Should it be presented horizontally or vertically. .. 
What IS the best arrangement in each case, 

ii) Should different types of material be presented in 
different ways . 

ill) Could tabular material be classified. 

b) What should be done with large tables running across a 
number of pages . 

i) How should the tables be segmented. 
11} Could techniques for using facing pages be developed, 



c) How should columnar headings be indicated. 
1 ) Could they be. keyed . 

li) Does their treatment depend on their length - 

d) What should be done with footnotes in the table. 

e) ' What concepts should be taught to children to enable 

them to read tables ^ 

3- Test materials - consider with outline and tabular materials • 
For this item the only concei^n is with readability- 

a) Should different types of test mateir^ial be treated 
diffei^ently 

i) Requires classifying different types of tests - 

iij Should tests also be classified according to types of 
response required- 

A) What would be best way of marking answers - 
depends on responses required. 

B) What should be done when answers are to be checked, 
circled or underlined - need keying technique, 
what IS the best type of key. 

b) How should columned material be numbered or designated. 
Review Rule 12 and Appendix E in the Textbook Format manual, 

i) Is horizontal or vertical numbering the most readable. 

11) For public school bHnd children are the designations 
similar to those used by the sighted child and teacher. 

c) How should materials be divided within a page and across 
pages- 

i) Should questions .and answers be separated across pages. 

ii) For long columns of mateMals could facing pages be 
used. 

Pictures and picture captions 

1 . ' In general, pictures cannot be reproduced in an embossed form 
and be factually meaningful. Also, transcribers express 
the feeling they are not qualified to determine the educational 
value of pictures or describe the pictures adequately or in 
the appropriate vocabulary 
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2- Should efforts be made to develop simple embossed pictures or 
symbols to represent frequently occurring objects or shapes. 

3 What should be done if the pictures cannot be represented. 
What if the text is dependent on the pictures or that the 
pictures have some function, e-g, counting, 

a) Should the pictures be described- What is their educational 
value - can this be determined- 

b) What If questions are to be answered from the pictures, 

c) Should the vocabulary level of the description be 
cons 1 dered 

d) It special symbols are used in place ot pictures where 
and how should they be placed on the page. 

e) Does the^r placement depend upon their function- How 

can this be determined- Could common functions be classi- 
fied and guidelines developed for their use^ 

4, Should the i^epresentation of pictures be considered from the 
standpoint of lowei^ and uppe>^ grade levels - 

5- Should social -emotional effects or having materials similar to 
sighted peers be investigated- 

6 What should be done with the captions of pictures. 

a) Where should they be placed^ 

b) It the picture cannot be represented, what should be done 
wi th the caption . 

1} Should It be included. ^ Should its u-clusion depend 
on the information it contains. 

11) Where should it be placed on the page. 

in) What would be the optimum si2e of books when pictures 
are deleted and there are only one or two words 
per page^ 

iv) How and where should these kinds of pages be numbered. 
Business forms 

1. Very little work has been done ln this area- The area needs 
considerable research and the development of techniques 
and guidelines for handling the many diverse forms,. 
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a) Efforts made m this a^'ea should consider the changing 
nature of the forms, especially those changes coincident 
with the use of computers in processing formSr 

b) Could the different types of forms be classified and tech- 
niques and rules developed for the most common types. 

2r The principal problem ivith forms is that most are too big to 
fit on a single braille page., 

a) How should the detailed and small print information be 
handled- 

b) Could keys or symbols be used to indicate the location of 
information with the information appearing elsewhere- 

c) Could a procedure be used wherein the overall form is 
presented first with the sections numbered and later 
elaborated: Should the overall fo*"m be presented before 
or after the elaborated sections. 

d) Could facing pages be used in present i rig the forms. 

3. In addition to business foi^ms work needs to be done on time 
tables, schedules, etc- 

4. Should a manual of guidelines and instruction be developed 
for this a^ea, or wouM n be better to enlarge this section 
in the code book. 

Diagrams 

1- What is the best arrangement for diagrams and vihere should 
they be placed on the page 

a) How should larger diagrams be handled - could or should 
facing pages be used. 

b) Could keying techniques be used in diagrams thus allowing' 
a smaller representation 

2. Shou?u different types of lines be developed tor different 
figures end diagrams or parts of diagrams. 

3e In the format book e^ampies are needed for simpler types ot 
sentence d iag'^amming. 

Ea Time Lines - rules are needed for these figures. They are presently 
treated in an outline format. 
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K Should they be handled different^ depending on whether they 

appear horizontally or vertically, or should a standard method 

be dev 1sed. 

* 

2o What can be devised to indicate the points to which the lines 
refere 

3. How should instances of overlap be treated. 

F« Family trees - these displays need directions. They are presently 
treated as out! ines. 

1- Can some other method be devised for their representation - 
can they be displayed diagonaUy perhaps across facing pages. 

2c How should married relations be treated: 

Factors needing development 

A. Biology, Botany, Zoology. 

K Needed are notation, formats, and rules. 

B. Medicine, 

Iv Needs complete development. 

C. Geography and geology. 

1' The big problem in these d-eas concerns maps, charts, etc.. 

D. LinguisticSr 

K A new area gaining rapidly in acceptance and tor which symbology 
and rules are needed. 

Ec Money and Commerce 

Ir Items of difficulty In this area ha^e to do with diagrams, 
tabular material, stock reports, etc, 

F. Biblical reference symbols 

U Most of the problems have to do with the vagaries of numbering 
found in the different editions of the Bible and how they 
should be treated in braille 

2. Should a standard numbering system be developed for all biblical 
referenceSc 

3. Should the biblical reference symbols currently used be evaluated 



Coding 

]r Refej^s mainly to Mo«^se code, semaphore, and cryptography and 
how these systems can be represented tactuatly- 

2,. Also includes cross word puzzles, acrostics, chess moves, 
bridge displays, etc- which would be related to tabular and 
graphic display materials. 

Cooking - the representation of recipes and instructions. 

1. What kind of format should be developed for recipes^ Should 
it be standardized: 

2. Should a standard list and symbology be developed for the 
measures and tools used. 



Handicrafts - sewing, knitting, crocheting, tatting, weaving, 
basketry, etc^ all need symbology, rules, and formats for direc- 
tions and displays developed tor them. 
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Braille Codes Pilot Project 
Outcome of Endeavors of Music Committee 



I. General Considerations 

A- Computerization of music 

1- Computers will eventually play a significant role in the 
production o^ braille music, especially for the simpler 
-and elementary level music. 

2- The braille representation of .the more complex music 
requiy'es stylistic and interpretive decisions which will 
be difficult for the computer to. handle- 
s' The American 'Printing House for trie Bl'md has embarked on a 

project to develop a computer assisted music translation 
program- The initial phase of the nroject runs from 
flay 1971 to June 1972. 



4. The computerization of braille music will lead to a more 
standardized reporduct v^n than was heretofore possible , 

J- 

a) Decisions concerning problems in the present code 

should be made in light of eventual computerization and 
standardization of practice. 

• b) On the other hand, any changes in the erode should be 
made from the standpoint of the reader and a workable 
code and not ease of computerization. 



B- Print music 

1^ In print music there a^e different ways of depicting the 
score; also there are anomalies peculiar to a composer or 
autographer, and sometimes the text contains errors. What 
should be done with these things - should the anomalies and 
errors be changed; should standard guidelines be developed 
and specified for these variables. 

2. The exact dupl ication of inkprint copy results in the 
representation of some unnecessary symbol ogy and material 
in braille, e.g. clefsigns and parentheses- Should there 
be less emphasis on showing exactly what is in print. 
Could conventions be established for what shoul'd be included 
in braille- Should a grade level or a beginning music level 
factor enter into what is represented in .braille. 
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Cr There are a number of dlffe^rent methods of presenting braille 
music, e.g. bar over bar, line over line, etc- whose use is 
determined by considerations based on the music. 



1. Can the conditions under which these methods are used be 
specified and 1 isted. 

1. Should one method be preferred to another. Could the best 
method be determined. 

aj Should bar over bar be used in preference to line over 
line for simple and elementary music 

b) Should line over line be used more often. Under what 
conditions- 

D. The reading of intervals for solo instruments in the trebel 
clef and oi^'chestral scoi^es varies - so^o read downwards and 
orchestral read upwards 

1. Which is the best method of reading, 

2 With the exception of keyboard music why couldn't all Intervals 
be read upward. 

The code book needs more directions and greater specificity 
of rules and guidelines. Also needed are more complex types of 
examples where the notation runs for two or thre-B parallels 
for each hand- This material could be placed in a supplement 
or addenda and cross referenced with the code boDkr 

Problems involving symbology 

A . In accord : 

1, Under what conditions should full measure in accord and part 
measure in accord be used- 

a> Could rules be developed to determine when the two 
"m accords" should be used, e^g. defining short and 
long measure, the former being the case where both parts 
will fit within one bi^aiHe line. 

b) Can the conditions 'be specified for the arrangement of 
parts, relative to the in accord sign, which tend to 
preserve the melodic character" or continuity of the 
measure. 

B- Repeats 

1. In general limitations regarding when to use repeats need to 
be more precisely. del ineated in the code manual- 

2. When measures a^^e repeated from one page to another should 
a repeat sign be uied at the beginning of the new page or 
should the measures be written out- ^ 
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3. Could conditions be dete>^niined for specifying when "repeats 
should be used with certain types of material, e.g- vocal, 
and with variations in the music, e.g- with strong and weak 
bea-*:s. 

4. In partial abbreviations is the repeat with the number sign 
contusing - this usage requires the counting of measures. 

5. In the use of octave repeats does tlie space between the 
characters cause a loss of orientation and deterniination of 
leveT of charactei^ ■ 

C' Grouping 

1- Could the conditions for the irregular grouping of 16ths ■ 
be clarified and expanded- Is it desirable to use the 
music comma and grouping symbol together. 

2. Where notes are gi^ouped and a visiting hand must play all or 
part of the group, should the hand sign be placed before or 
after the grouping sign. This situation needs specification 
in the code manual . 

D- Accidental s 

K In carry-Overs to a new parallel should the accidental sign 
be repeated. Conditions covering ties and accidentals need 
clarification in tlie code manual, 

2^ When a tie occurs at the beginning of a new measure should 
the accidental sign be repeated before the second of two 
tied notes 

E. Accents- 

What would be the best order or arrangement of the accent signs. 
Should they be alphabetical with staccato signs coming first or 
would some other type of order be more desirable- 

F. Clef signs 

K For changes within a parallel how significant are they. 

In this situation could the clef sign be eliminated for the 
braille reader- If the sign we^^e eliminated should provisions 
be made for the teacher. 

2; Should a transcriber's note, possibly in the front of the 
music, indicate their absence. 
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For a tenor part written In trebel should the notes be 
transposed an octave lower by the transcriber. 
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Brai 1 le Rests 

1- Their indiscriminate use is often confusing and breaks melodic 
flow. Can conditions go\;ermng their insertion be amplified. 

2.. Should symbols showing loudness or softness precede the rest 
sign or come before the note Could more adequate provisions 
be made for this condition in the code manual. 

Ties and Slurs 

1- When beats or measures are tied together in a new parallel 
or line should the tie sign be used again before the new 
measu^'e and before the in acco''d sign. The rule implied in 
example 97 of the code manual needs changing or clarification. 
Also, two examples of this situation m the manual are 
contradi cto'^y 

2 Where should the tie or slut' sign be placed when the repeat 
sign precedes a numeral. A rule covering this situation is 
needed in the code manual- 

3 To avoid confusion and promote easy recognition oi' the 
course of the music how should a slur used in one voice but 
not another be indicated. 

4 Under what conditions should the grace note slur be used. 
Should It only be used under the bracket slur- Clarification 
regarding the use of this slur is needed in the manual, 

1, How should stem signs be applied to show that the word 
distribution is different in two languages^ 

J. The present practice ot marking octaves apparently causes 

diff icullj^ f or the beginning student. Could all intervals beyond 
the second and third be marked. Should marking, all intervals 
be confined to i nt«^oductory materials- 

K. Symbology needed within framework ot present code. 

1- A sign is needed indicating the use of two iingeri; striking 
a note- Could it be a dot before the second finger mark- 

'Zr A symbol is needed showing a tie from part of one measure to 
part of another measure, a part-to-part tie 

3- A sign is needed for a slu*^ which is not tied to any rote 
at al 1 , a nul 1 -tie • 

4- In some configurations it is difficult, especially for the 
young child, to determine alignment or level of dots. Could 
a reference sign be developed to aid judgment- 

O 

ERIC 



51 



5. Symbols are needed for new print signs ot operations and 
functions which are continually being developed, e.g. wah- 
' wah^ Such signs can be found in current music dictionaries. 

Problems of Formating 

A, Nuances and word expressions- 

1. Where unequal expressions or directions appear at the beginning 
of a new ineasure how should the first notes of each hand be 
al igned. 

a) Disregarding vertical alignment on the pedal sign should 
alignment be different for symbols of execution and 
pedal ing 

b) The rules governing the practices of alignment in the 
code manual are not specific enough and the examples 
shown are inconsistent. 

2- The directions regard'^ng the placement of the ends of 
diminuendos and crescendos need to be clarified and ex- 
panded. 

B. Choral and vocal music 

1. Should there be one way of juxtaposing the words and music, 

a) Since there are usually more words than notes and to 
prevent one hand from going under the other should 
the words always be above the music, 

b) Should the poetic line and the music correspond or be 
verti cal ly al 1 gned . 

c) Should exceptions be made for different types of material. 

1. Could a sign or some bthei^ indicator be developed to show 
when a syllable is stretched over a number of notes. 

3. Where and how should a word or syllable be divided between 
lines. . . 

a) How should the hyphen be used to divide the word or 
syl labia, 

b) The rules covering this situation need to be clarified 
and extended. 

4. At the- elementary level when the words go wUh the niusic 
Is It better not to have runovers of the music. 

5. Could the lines of words and music each be placed on separate 
facing pages 
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C Measure division and runovers. 

1. For in accord measures where one hand is longer than the other 
and longer than a braille line should you use runover lines 

or bring the remaining part to the next parallel. 

a) What should be done when both hands are longer than the 
1 ine, 

b) Where should the division be made- 

cj A rule is needed to cover this situation- - present rule 
inadequate. 

2- For complex music rules goveirning runovers are inadequate. 
Rules are needed covering the exceptions in very florid 
types of expressions wher-e proper division cannot be made. 

3- In general more rules and examples are needed covering 
runovers 1n a greater range of situations. 

Pagination 

1- What is the best manner of numbering pages - 

2, Should page numbering be the same in music^ theory and . . 
textbooks, and manuals 

Ec Measure numbering 

1. In what cells should the numbers begin 

a) How should spacing be done tor digits, tens, and numbers. 
Spacing should allow for dot 3 indicating runovers- 

b) A rule is needed covering this situation- 

1 For solo stringed instruments how often and in what form 
should measure numbering appear. This should be indicated 
■ in thi s manaul ^ 

3 What should be done about measure numbering in unbarred 
music Could the parallels be numbered and accompanied by 
a transcriber ■ s note. 

4- In xhO'T-a-l'" music p-^ovisions a^e needed for the numbering 
of new bi^aces or the beginning of new braces^ 

F- Key and time signatures 

1. Should the key and time signatures of the score be placed 
at the top of every page. 
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2 Should the change of signatures within a page be included. 

2. Could sofiiething be devised to indicate which keys are to be 
played. This is particularly important for the young child. 

G. Footnotes 

1 How should footnotes be indicated. Clarification is needed 
In the code manua 1 ■ 

2- Where should they appear relative to their indication. 

a) Should the note be placed within the piece following 
the parallel in which tlie indicator occurs, at a 
suitable break in the music, or at the bottom of 
the page. 

b) Should the note be indented or placed under the hand 
signs^ 

c) Should the notes be separated from the other material 
by 1 1 nes of dots 3 and 6 . 

H. How should figu'^etions be hand*'ed which are to be performed 
with both hands but written m one voice. 

I. When a light double ba"^ is presented along with a fermata in 
what order should the braille signs appear. A rule is needed 
for this situation in the code manual. 

J- At the beginning level the code advises an extra space between 
lines- How does this affect the child's ability to align the 
notation vertically If the practice is not followed the rule 
should be deleted t^'om the code manual . 

K- Is the use of tracker dots adequate ^ Should they be usecl in 

situations where the^re is less than seven spaces between symbols 
Should a grade level factor be considered with regard to their 
use. 

L. Formats tor theory books 

1- Formats require considerable study and guidelines tor 
transcribing. 

2 Figured bass and chord analysis. 

a) Rules and symbols are needed tor this material, 

b) What is the best way of presenting. 

CDTp" c) Is interval interpretation easier when represented by 

numbers. 
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d) For reading intervals the current code symbols are in 
contradiction with print and with logical ordering in 
harmonic constructions. Could more desirable alternatives 
be developed- 

3. For exercises showing intervals how should chords be represented 
should they be spelled out using the in accord sign. 

IV- Factors needing development 

A* The development of notation and rules for different types of music 
and materials . 

1 . Tonic Sol-fa . 

a) The notation tor this method is presently going out of use. 
Ihe majority of educators now favor the fixed do, however 
Us use still preponderates in the public school system. 

b) Rodenberg has developed braille notation for this type of 
musK and Jenkins has adapted it to correspond with the 
music code Jenkins'adaptation could be part of an 
addendum to the code manual . 

2. Liturgical music - Gregorian and Anglican chants. 

a) For Anglican chant a code developed by Rodenberg has 
been revised by Jenkins. This revision could be used 
in any future developments. 

b) Should both methods of presenting - numismatic and 
round -be considered for development- 

c) How should maiterial be wrUten if accompanied by organ - 

3. For ensemble piano music alternative ways of presenting the 
material needs to be examined. 

4. Orchestration 

a) in full score the horizontal placement or notes is 
important - could the word sign before the instrument 
be eliminated to gain an extra cell which is sometimes 
needed. 

b) Examples oT orchestral scores are needed for the code 
manual. Thesecould be included in an addendum to the 
code 

c) Full conductor's scores - should more of the type material 
be transcribed, how much of a demand is there for it- 
Need survey 

O 
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5, Band mate^-ial - not adequate suppl^^ - the residential schools 
would like considerably more of this type of material. 

B. The development of notation and rules for different instruments, 

1. Accoi'dian - Should the 7th octave sign be used for those 
accordians whKh have the augmented interval- 

2. Drum score 

a) Need notation Tor notes and procedure- Would open score 
be better than m accord - may be more suitable for 
computer production ^ 

b) Should a choice, be made between the two methods of . 
presenting should you use the left, right hand 

signs or the left, nght toe signs as borrowed from the 
organ 

c) Could other percussion instruments be given a note on 
the start in position.^ not occupied by. the snare and 
bass drums- Guidelines are needed Tor selecting these 
instruments 

3. GuUar 

a) Is now very popular Needs considerable study anddevelop- 
ment of notat 'on 

b) Should octave transposition be made for guitar by the 
transcriber. 

c) Notation is needed for showing picking patterns and all 
types of fingering - right and left hands, rest stroke, 

• free stroke, flamenco roll, etc. 

d) Because of greater, frequency of low notes should note 
reading be done upwards ^ 

e) Should grand barre' signs alone or with the continuation 
sign be used tor capo, a transposing device- 

! ■ f j In general could the up-pedal sign be used for damping of 
al 1 instruments - 

g) Could something be devised tor representing tabulatures, ' 

4. Harp 

a) Needs considerable notation and rules tor functions and 
procedures of music and teaching materials. 

b) Edward Jenkins is presently working on the codification of 
® . braille for this instrument. 



5- Mandolin - Treat with guita"^ This instrument is fingered 
like a violin and strummed w^th a double st'^oke- A majov 
problem involves the use of signs for position vs. fret, 

6- Organ 

a) Should use of open score be contingent upon whether 
music 1 s homophon -c ot" polyphomc, 

b) Parentheses differentiating the Hammond and other organs 
are used indiscriminately Should diffe^^ent signs be 
used for the two classes ot organs - perhaps the 
parentheses for the Hammond and the word sign for the 
others- 

c) When registrations are given tor both classes of organs 
at a certain point m the music howcan~they.be differen- 
tiated . ■ ~ 

d) Provisions tor chorJ organs need to be established. 

7 Solo wind instruments 

a) How shoulr! tinger charts be displayed- 

b) Could charts be complied into separate pamphlets for 
the various instt^uments 

8 Recorder 

a) Much music has been done in Cngland tor this instrument. 

b) Finge'^ing presents a problem - need charts to indicate 
what fingers produce ce^^tain notes, 

9- Modern Electronic music - elements and notation too recent 
and unstabi'Mzed- Should not consider at this time. 

10.- The code manual . 

a) The code book needs to be reviewed tor completeness, 
inconsistencies and err'ors. 

b) The general index of the manual 'is inadequate and needs 
elaboration and cross ret e^-encing. 

c) The designation braHle music comma should be chano^'^d 
to the 1 Igature si gn 

Resources for future development 

A. The items listed in this section are far from a complete specifi- 
cation of the considerable amount of work and talent wh^ch exists 



in the 'held of braille music. They are voerely a few resources 
which were mentioned during the committee meetings and which 
would be available for further work on the code. Foremost among 
them are the membei^s of the. commi ttee and especially Mr. Edward 
Jenkins who is currently devoting considerable time to 
abrogating some of the insufficiencies in the area. J 

Messrs. John Siems and William Watson at APH are currently 
developing a computer assisted braille music translation 
program. 

Mrs.. Erlandsen is presently engaged in reducing and revising 
orchestral scoring in braille. 

Mrs. Stella Jenkins has developed a system for brail ling the 
Tonic Sol-Fa notation- 

A comprehensive source for information about orchestral music 
IS the Thesauras of Orchestral Effects by Gardner Read, 



Braille Codes Pilot Project 
Outcome of Endeavors of Math and Science Committee 



General Cons i derations . 

A- In planning or considering codes for different fields some 
variables are distinctive to each field and others are common 
across all fields - vertical and horizontal factors. An attempt 
should be made to make codes compatible horizontally or where they 
share commonalities and avoid having different symbols for the 
same or similar sUuations- This requires the determination of 
common elements. Would a computer be useful in listing or keeping 
track of instances where symbols or rules are used. 

B, Possibly useful would be a distinction between format problems and 
problems of spatial arrangement- The latter refers to relationships 
Internal to an item such as a diagram or graph, and the -former 
refers to relationships of the text to the page and to other items 
on the page. On the other hand, this distinction cannot be applied 
too rigorously because the readability of the material must be 
determined within the context of the page, and thus it is the total 
arrangement o'f'the material on the page which is important. 

C. Concerning a philosophy towards the translation of print material 
into braille the following points should be considered. 

1.- Insofar as possible should there be an exact duplication of 
print to braille or should the print be edited on the basis 



of what IS factually meaningful. In other words, should greater 
emphasis be placed on imparting the concept or comprehension 
of the material rather'than making the braille isomorphic with 



a) ,How important is it tor the student to know what the print 

format is like. 

b) What factors relevant to the issue should be considered 
from the standpoint of visually handicapped students in 
publ ic school s 

c) . Editing entails a decision of what should be reproduced, 

Who :hould make this decision and on what basis- What 
kind of editing is useful or desirable, 

1) How would editing affect t'"anscr i bers . They do not 
want or feel qualified to decide what should be 
deleted or chan.ged. 

11 ) Should teachers edit the books before they are transcribed. 
Relatedly, could procedures be worked out for transcribing 
-both partsv or\sections and the whole of a book- 



print. 
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111) Wou]d joint teacher-transcnber editing be feasible 
and resolve some of the problems inherent in the 
issue. * ' 

iv) Should grade level considerations enter into this 
matter. Should an attempt be made to determine what 
the regular class teacher of the lower grades, K-4, 
requires and expects of the blind child with regard to 
the use of the material in print books. How much is 
meaningful and used by the resource or itinerant 
teacher Could information 'of this type provide the 
basis for editing lower level math books. 

2. At the elementary level teachers feel that the math code is too 
complex and that more time is spent working with the code than 
with the math concepts^ 

a) Some code elements may interfere with the concepts being 
taught, e.g- work with square figures often does not occur 
until the third grade but the symbol for the square is 
introduced in the first grade How does this situation 
influence the child's concept of a square- 

b) Could the code be simplified for elementary level students. 
Would a graded teaching manual alleviate some of the 

di f f icul'cies with the code encountered by the young child. 
Should math seMes be surveyed tor introduction ot symbols 
and concepts and ^he results used as a basis for the intro- 
duction of symbology- would changes in subject structure or 
curriculum afreet the manuals. 

D- Should lesson books tor the codes be developed tor teachers- 

Should manuals of format and techniques be developed for each of 
the codes Should the manuals be cross referenced and specify 
priorities of rules and codes which take precedence. 

F. A recent revision of the math code has been made but it has left 
unattended a number ot items which should be included in the code. 
A review of the cod-^ is needed to determine what ^s m^^ssing and 
what should be included 

6. According to volunteer age-nc^es> Nemeth Code transcriber's are 
diminishing . 

1- Eventual certification ot math t^anscr^.bers presumably by 
the library_q_t. Congress is anticipated. 

2- Absence of official adoption of the Code has been considered 
partly responsible fo^ the decrease. 
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H. Because of the few numbe«^ of volunteer transcribers of the math 
code and the increased use of computers in the production of 
literary braille efforts should be made to computerize the math 
and other special codes and to consider this contingency as 
central to the development of other codes. 

I. , There is general agreement that the American Printing House for 

the Blind should assume a leadership role in the work on the 
development and standardization of the braille codes and on 
assuring the future production of braille, 

II. Problems involving symbology, 

A, In the math and literary codes the parentheses signs are different. 

1- Should they be the same- Under what condition should each be 
used . 

2^ In the most current revision of the math code only one sign 
for the parenthesis is used. Does this revision cause other 
difficulties and require other changes in the code. What 
are they. 

In the math code there are two' commas. Would it be possible and 
desirable to eliminate one of them Could the characters for the 
dot two comma and the apostrophe be exchanged, 

C. The use of the punctuation indicator is variable. Could this 
variability be eliminated and uniform conditions established for 
its use. 

D. Under what conditions should the English letter indicator be used. 
Should the lettei^ indicator be used at all - can the material be 
read either way- In the current revision or the math code its 
omission in certain situations may cause difficulty. What are 
these situations and can they be corrected- 

E: Are the rules regulating the use of the numeric indicator the 

most efficient- Could the use of this symbol be made more efficient 
and expl ici t. 

F, Roman numerals are presently depicted using the sign for double 
caps. Does this array interfere with the alignment of terms when 
doing computations- For computation purposes do the terms need to 
be al igned. 

Gr In print, fractions and cancellation both are represented two 

different ways- in braille fract'ons are represented both ways but 
cancellation in only one way- 

1. - Are both ways necessary and mathematically significant. 

2. Are there conditions which can be detei^mi'ned that will specify- 




when each form should be used- 
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H. Do the directional symbols of the Nemeth Code always mean the same ■ 
thing. When arrows or directional operations are represented 
differently from those depicted the code can the code symbols 

be used- 

1. Is the meaning of the different representations the same, 

2r In print the designation of a diagrammed ray makes no dis- 
tinction as to direction of the ray- Should the direction be 
shown in braille- 

I. Math -symbology needing development 

1. Symbology for ancient numeration systems - Egyptian, 
Babylonian, Chinese, Mayan, Greek. 

a) There is not complete agreement on how the ink symbols 
are depicted- Should this material be edited. How 
frequently and under what circumstances does it occur. 

b) Should braille characters be used to represent these 
systems. Could some other symbols, possibl^y more similar 
to the original, be used, 

2. Notation is needed for number systems to different bases. 
Recently notation was developed for bases 12 and 16.- Does 
this notation need to be evaluated. 

3. Other special symbols which appear from time to time. Notation 
is needed for new symbols and symbology appearing at lower 
grade levels as a result of changes In curriculum. 

IIK Problems of format 

A. Runovers (Analogous to Division and Hyphenation of words in 
Textbook Area) - 

Should certain types of material be treated differently 
regarding division and continuation from one line to the 
nextj'e-g. linked and non-linked modes. 

Where should diffe^^ent types of material be broken, 

a) Should links in math expressions enter into and perhaps, 
determine whelre the expression should be broken r 

b) How should runovers within links be treatedc Should 
. complete links be written on separate lines. 

What should be done for different types of material which are 
divided between pages. 

How should the break be indicated. Does it need to be indicated- 
Could a priority break list be developed. 
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3. 
4. 



a) When divided at a sign of operation should the sign of 
operation or comparison appear at the end of the line, at 
the beginning of the next line, or at both places, 

b) Should a hyphen^pr other type of continuation sign be 
used with the divided material. 

c) Where should this sign be placed in relation to the break. 

d) Should it appear both after the break and before the 
resumption of the material. 

e) Should division and indicators thereof be handled 
differently for children in the lower grades. 

Margins * 

1^ Should different types of material be treated differently. 

Could different types of matei^ial be classified and specifications 
developed for the different classes 

2^ Where on the following line should a runover begin. Should 
it be indented - 

3 ■ Should different types of runovers be treated differently. 
What should be done with successive runovers. 

4. For numbered and lette>^ed material where should the designators 
be, placed- Alignment should be considered for the number of 
eel [s fequi'red by the designators^ (See Textbook Area, 
Pagination and Other Designata)-. 

-.■..Varjant type forms or print devices for emphasis- (See Textbook 
Area, Print devices for emphasis] -. 

1. Should textbooks be surveyed to determine whether the variant 
forms have mathematical significance or are just for eye 
appeal. Could the variant forms then be classified. 

1. No provisions are made for distinguishing colors, different 
sized type, or different types of script^ 

a) Should symbols be developed for these things- Should 
symbols be standard across areas. 

b) Where should these symbols be placed in reference to the 
material being modified 

c) Should a standardized "'ist of symbols for colors be 
developed . 

d) When a special braille symbol is used for a special print 
symbol, should che. print symbol be depicted somewhere 

so the braille reader will know how it appears^ 
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Transcriber^ 's notes. 

1- When transcribers notes and keys are used vnth displays what 
should be done about the following: placement, division, 
indentation, spacing, designation, vocabulary level and 
differentiation of author's and transcriber's notes, 

2 Should there be special symbols indicating a transcribers 
note- 

3. Where should the indicators and notes be placed relative to the ' 
material referenced - 

4. For the mathematics code a transcriber's grouping symbol, 
dots 6 01 3, has been developed which is placed before and 
after the note Is this the best form of indicator that can 
be devised 

5. In composing notes the grade or developmental' level of the 
vocabulary should be appropriate^ Could standardized messages 
for frequently occurring conditions be developed. 

6- How should transcribers notes be spaced relative to margins 

and material above and below Shojld different types of material 
be spaced differently, e-g, literary vs ^ exercise material. 

E. Formal proofs and defmit-ons 

. 1.. What should be done with the development of mathematical 

principles; inothe^ words, how should the theorem, hypothesis, 
conclusion and proof be represented, 

2. How should the statement and reason o+ the proof be represented. 

a) Should the statement be in bold face or italicized type. 
Should some other special indicator be used to coiineate and 
distinguish the two • 

b) Should the statement and reason be alternately presented. 
How should they be designated, divided when runover, and 
indented' 

c) Should the statement and reason be set up side by side. 
Should different types of material be set up differently, 

3. What should be done when a bold face or other type is embedded 
in anothe«^ special type such as italic- Provisions are needed 

for'" this situation 

4. How should hne segment designations be treated Should a row 
of dots 3 and 6 placed above the mateMal be used to designate 
the segment. 
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5. How should othe^ material related to proofs and def in'' tions- 
figures, diagrams, etc- - be set up and arranged on the page. 
(See Section IV below and separate area o^ Maps, Charts, etc.) 

IV. Problems of Displays- Those most frequently associated with mathematics- 

A. General considerations. 

1- In the introduction a distinction was made between problenis of. 
format and problems of spatial arrangement- In this section 
problems of spatial arrangement are treated under the slightly 
broader heading of displays- The heading, displays, is used in 
order to be more inclusive; otherwise, the two terms are 
synonymous- In addition, the objection made to the earlier 
distinction is also applicable to the present classification, 
VIZ. It is the total arrangement of material on a page which 

IS important to readability The differentiae justifying 
both the present and earlier distinction are that^the display 
Items are ordinarily spread out and have a ce»^tain integrity 
or completeness of their own apart from the text. 

For information on more general types of displays see 
Textbook Area, Section IV and Maps, Charts, and Diagrams Area, 

2- This whole area needs considerable stuc^ which should result 
in the development of principles governing the representation 
of displays. A useful starting point may be a survey of 
transcribers to determine what principles they use, principles 
which may be intuitive or have been passed along as folklore. 
These guides used by transcribers should be defined and investi- 
gated. 

3. In the reading or interpretation of displays there is a learning 
factor involved which should be considered when they are studied. 
There may also be a developmental or grade level factor involved 
which should be investigated. 

4- Should the different types of production - one-sided vs - two- 
sided be considered in studying displays and developing symbology 
and tools Should the developments be the same for all types 
of production - 

5. For large display's could facing pages be used. 

a) Could new, more efficient techniques be developed for 
setting-up and using facing pages. 

b) Could conditions.be determined under which facing pages 
should or could be used fruitfully. 

6, Could different representation techniques such as the ''skeleton" 
procedure and the "building" technique be further developed 

for handling displays.- 
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7, Could a keying technique be developed and instances where it 
would be useful delineated. 

9- Could tools be developed for the construction of displays and 
symbols wUhin the displays. Should the symbol ogy and tools be 
standardized 

9. Should an instructional manual on displays be developed for 
transcribers- Should the procedures be standardized or only 
serve as guides - 

Problems ot math expressions ^n general. 

1. There are different kinds of displays for the different areas 
of math - plane and sol lu geometry, trigonometry, calculus, 
etc Could ti'iese displays be rehabiy classified and treated 
on the basis ot their classification 

2, Could math material be classified to determine what should be 
spatially or linearly represented. 

3 in math expressions which are spatially arranged- What should 
be done with such items as lines above and below material, 
lead lines, arrows pointing to results, arrows showing the 
direction of operations, boxes, steps, vertical bars, circled 
numbers, and numbers above and below and to either side of 
others 

a) How much of this material is meaningfulto the braille 
reader* 

b) What IS the best wa> ot factually depicting this material. 

c) Where on the page should this mater-iai be located. 

a) Should a line be skipped above and below a spatial 
ar-rangement • 

e) How should the material be spaced relative to process 
words in equations, v^z therefore, thus, since, and, but, 
etc 

f) What should be done with material for the lower grades 
wKere lines are normally skipped'. 

g) in general, should grade' level considerations be made 
with regard to spatial arrangements - 

h) Could some of the material be placed on racing pages- 



4. Is knowledge of the visual, spatial arrangement necessary for 
the student to achieve understanding and comprehension' of 
the concepts involved- 

Formulas and equations 

1. Should formulas be treated di.f feVientJ^yj^ilth respect to their 
placement on the page and therr spatial o"^ linear character. 

a) Should formulas be represented in different ways according 
to the operations to be performed on them, e.g. fractions 
and cancellation both are represented spatially and linearly, 

b) Should. the representation of formulas be considered on the 
basis of possible ambiguity or conflict with vocabulary of 
operations, eg^ for division of fractions, invert or 
multiply. 

c) Should the extent of formulas or equations affect how they 
are handled- . 

d) How should embedded and isolated formulas and equations be 
handled. 

2r How should successive terms of equations be vertically aligned.. 
Should the inkprint be followed, e-g^ alignment on the equals 
sign, or should some other form be developed- 

a) Should certain kinds of formulas be treated differently, 

b) Does alignment on the equals sign have any mathematical 
significance. 

i) Is the equals sign and alignment important to the 
solution of identities/ 

What should be done where^ expansion represents steps of 
an operation, e.g. the evaluation of exponents. 

ill). What should be done when the left hand terms of an - 
equation remain the same, 

3- How should runovers in formulas and ecjations be treated. (See 
RiJnovers , IJ A) . 

a) Where and how should a division in equations be made. 

b) Should the number and size- of links influence how they are 
di vided, 

' ■ . • . I* • 

c) Where and how should the break be in derate a-r-H^^' 

d) Wlie r_e_s h.o.uj d the equals sign or any sign of comparison appear 
with respect to links ending or beginning a line. 
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4. What should be done with explanator^j or boxed, or reduced-type, 
multi-lined subordinate or accompanying formulas or material. 

a) Where should this material be'placed. ' . 

b) How should it be referenced; ^ 

c) Is the transcriber's enlarged grouping symbol adequate for 
delineating this material 

d) Should different types of material be treated differently. 

e) Should boxed material be enclosed. Could the enclosed 
material be, keyed for the Information it contains. 

f) How should formulas placed alongside a commentary or 
explanation be treated, 

5. Where should reference numbers for formulas be located with 
respect to the formula- Should they be consistently placed 
on the left, right, or both sides of the forniula.- 

6. Should a line always be skipped above and below formulas and 
equations or should the print practice be fol lowed - 

Displays for algorithms. 

1. The. representations of all kinds of algorithms, such as the 
following, need to be studied for their readibility and an 
optimum format developed - addition, subtraction, multiplication, 
division, square roots, converting numbers in one base to 
numbers in another base, different types of equations, trigonometri 
identities, evaluation and expansion of dete^rminants , binomial 
expansion , etc , etc 

2. : Should the form of presentation be linear-paragraph or spatial. 

Should the form depend on the type of material represented- 

3. Where should the material be placed on the page. 

4. How should steps and operations within the material be 
aligned What should be done when parts or terms within the 
material are larger than other terms with which they are 

aligned andyor compared. ' . , 

'5r How should l^nes and arrows in the material be represented. 
How should cancellation be represented. .... 

"67 When large items or problems need to be carried over to another 
page where should the material be divided. , . 

a) Should different types of material be treated differently. 

b) Should the division be indicated. 



7. What shou.ld be done with algorithms which are shown pictorial ly.. 

8. Should these problems be considered from the standpoint of 
education and grade level ot the reader. 

Determinants and matrices- ■ ' 

1* What. is the most readable form for these arrays- 

2. How should, entr^ies in the arrays be treated, 

a) Is the present form ot left-justifying all entries the 
most readable anddoes it adequately cover all conditions. 

b) Presently, there are two ways of treating runovers of - 
entries - (1) left justified with line skipped below and 

(2) indented with no space below. Is only one method needed 
If so, which IS the best; if not, could conditions of use 
be specified for each method. 

c) Is the present usage of braille ellipses the most dis- 
criminable and readable Provisions are needed for 
showing vertical end diagonal ellipses. — 

d) WKat is the best Way of showing cancellation within these 
arrays . . - . . 

i) ProviS'ons are needed^-^for showing the cancellation of 

whole rows and whole col umns - 

, -.. ■ . .'J 

11) How should vertical cancellation be indicated. 

e) How should arrows and other signs ot operation within 
these arrays be shown- 

3, How should arrays which are too large to fit on a single page 
be handled. ■ ' 



a) ' Where and how should the^ be divided. 

b) Could a keying technique be used for the array and the 
entries. What would be the best type - 

C) Could some of the enclosing or grouping symbols be drawn 
in rather than using the braille configurations. What 
would be the best symbols for drawing r 

Considerable work needs to be done on the readability of tables, 
their constructi.on and contents- - 

Ic Could tables be classified according' to type and could their 
classi ficaf^'on determine how they are displayed, linearly 
or spatial ly . 
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2. What should be done with triangular tables, time tables, 
multiplication tables, standard reference tables, calendars, 
etc« , etc. 

3. Should different rules be developed for volumes of tables 
compared with books containing only a few tables. 

4- What should be done with small tables associated with graphs. 

a) Should they be placed above, below, or to the side of 
the graph , 

b) Should the table be vet^ticaHy or horizontally arranged, 
5. What should be done with large tables. 

a) Where and how should they be divided. 
• b) Should the division be indicated- 

c) Do column headings need to be repeated, 

d) Could facing pages be used. 

6^ Should there be guidelines for the number* of -tables which can 
appear on a page. ~ ^ 

7, - Where should the table number and title be placed with resnect 
' to the table. 

a) Should they appear above, below or both, at the bottom of 
the page, centered or left justifiedr 

b) Should' there be a space before or after or both. 

c) What should be done with runovers in long titles. 

8, Should te)(t material p-^ecede or follow a table on the 
same page What should be don. when a table runs across 
two or th*"ee pa^ges and ends halfway down a page. 

9-^ Should the practice of using single and double print lines to 
separate and distinguish parts or sections of tables be followed 
when using braille Hnes. Do the lines have a meaningful 
function besides that of esthetic appeal- Is their meaning 
the same m the tactual; mode ^ 

10- What IS the optimum spacing between columns and between 

headings and rows Should the spacing vary depending on the 
grade or developmental level of the reader. 

11. What should be done wath arrows, lead lines^ tracker or tracer 
lines, lines showing missing data, and cancellation lines. 



12. Under what conditions could or should columms and rows be 
transposed - 

13e How should runovers of table entries be treaTedT'^Spacing would 
be a factor in this situation.. * 

14. What should be done with references .to footnotes within tables. 

B 

Exercises 

1. For exercises having a number of parts, each with its own 
instructiorisv^how shoul d this contingency be handled. 

a) Should a space be skipped between the instructions and the 
exercises, 

b) Where should the two types of material be placed-. Should 
one be indented, so, which one. 

c) How should runovers of the materials be handled^ 

d) What should be done when the instructions for the separate 
parts all precede the exercises, 

2e How should long paragraphs wHhin exercises be trv^^ated, 

a) Should they be indented beyond the functional margin; 
In what cell should they begin. 

b) What should be d5ne wUh the runovers of the paragraph. 

3. What should be done with exercises extending over a number of 
pages, 

4. Should unnumbered or unlettered exercises be placed horizontally 
or vertically on the page^ Sometimes the exercises are graded 
or ranked in some order - should different types of exercises 

be treated differently. " 

5. How should exercises which are numbered or lettered be treated. 

a) Should the designators be at the left-most margin with the 
material along a functional margin two cells in- 

b) How should short exercises or answers be set-out and 
des ignated . 

i) Should they, be presented vertically or horizontally, 
and how should they be ^numbered or lettered: 

' ii) Should different types of exercises be treated 
differently^ 
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6- How should the answers accompanying problems be arranged and 
indicated, 

a) Should they be positioned and labeled horizontally or 
vertically. 

b) Should the size or length of the answer determine their 
arrangement. 

c) Could guidelines be established for this situation.. 



d) Where should the answers appearing at the back of books or 
supplements be placed. 

. . i) Shouid-they be placed at the end of the exercises or 
the Volume in which they occur. 

li) Should a note accompany the exercises telling where the 
answers are located. 

H. Graphs, What should be done with graphs with and without gr^d lines. 

1 - Central to thei.r readability is the determination of the values 
ref erenced-^-" 

2; Another important aspect of their function is the determination 
of the shape, of the curve. ' - 

3, What should be included on the graph How much symbol ogy 
(lines, points) can be used before readability is impeded- 

v. Other Codes and Factors Needing Development. 

Ar Chemistry - a code is nearing completion in this area- Should it 
be evaluated tor its notation, formats, and rules, 

B\ Symbology, characteristic graphics, and rules need to be 

developed for each of the following areas: Physics, Biology, 
Botany, Zoology, Astronomy, Statistics and Logic. 

To what extent should codes be developed for the manifold 

— -areas of study - numerous new fields of study and endeavor are 

continuously unfolding- Could some conditions or specifications 
determine what areas should be encoded in braille. 
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Bfo)\\e Codes Pilot project 
Outcome of Endeov/O'^b of Corripuier Comrnutee 



J. Gene'^a! Cons ) dejections 

Ac The computer fje^d js relatively new cjnd «^apid)y changing. Changes 
are also ociu^Mng m the technology and hardware of computers. 
These tactors should be kept in. mind when the computer area is 
considered in connection w»th the Brail )e codes- 



B. Considering B^aT)^e in i^e*«ation to the computer' field there are 
two general areas ot interest - ii) the development of a computer 
code and (2) the translation of pnnt into Braille by means of 
the computer, 

C. With regard to the development oi a computer code and, in general $ 
other codes a numbe? ot cons ide> ot ions should be made- 

1. Because of the changing nature or the tieid one of the char- 
acteristics of the code should be expans i veness or open-ended- 
ness, and exphcu pr-ov^sions fo^ this should be made at the 
outset- 

2. The task of developing a compute*- code is much too complex 
tor part Dm etTOris; needed d^e the full time endeavors, of 
personnel hued fo^ the purpose- 

3- How w>n the development of oddUiona^ codes affect the num- 
ber of b^ail'e ''eaders and -it'ansc/ ibers. 

4. ]f more codes and hence n greater ^^a^iety of materials were 
available would the nurnbe^ ot users ot braille increase: 

5^ Should there be dsfterences m code development, ways ot 

presenting codes, etc. based on g/ade or developmental levels. 

D. In the bra^Jle cow«unrty there a-^e considerable quest»ons about the 
use of compute-^s 'n the translation of b'^aiile- 

\ - Regarding the computerization of brail ie it may be helpful to 
distinguish between compucation and conflict within a code. 

a) The torme"^ ^efe^s to different procedures, rules, or al- 
ternatwe ways of transcribing which are sometWnes complex 
and dn'ficuVtj but tor which conditions of use are speci- 
fiable- Involved are valuable techniques, nuances, etc. 
which should not necessarily be eliminated from the code 
because of complexity or difficulty- 
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. b) ■ The ^atte'' Meters to procedures, directives, or rules 

which do not adequdte^y ditrerentiate under certain con- 
ditions and ;n 91 uen. si tuations are incompatible or con- 
trovertible. These items should be eliminated trom the 
code- 

2^ The computer can handle any kind of logical, unambiguous rules 
or functions f'o- which an algorithm can be written- In prac- 
tice, however, t^me and economics impose limits. 

3' ._ Some of the rules ot the cu'^rent braiHe nterar^ code are 
A^bigyPiJS and contiirting. These require subjective judgment 
by the transcriber and are difficult for the computer to 
handle. 

4. The techniques invoived in using the computer to translate 
print to braiUe have influenced the literary code and should 
and wi^i ^nf ^uence the development ot codes other areas. 
These influences wiIj be of the. nature of greater -L-onsistency 
and standa'^dizat^on- 

5r Would using kej punch machines instead of bra 1 1 1 ewr 1 ters make 
the transcriber's task easier' and possibly encourage more 
persons to become transcribers. 

Er The present project should consider the development of computer 

and other codes from the stdndpomi ot eliminating the major problems- 
^Fundamental issues should be resoUed by whatever means are necessary. 
The brailje authority computer committee considers their worK 

developing a computer code to be interim and temporary. It was 

performed because someth^.ng was needeci and other resources were not 
available^ Consequently they were willing to work within the hmi* 
tations imposed by the present s^'Stems of braiiie^ Now, however, 
. with the prospect ot. g-^eater resources more permanent, in-depth 
solutions should be sought^ 

F. A major problem ?n the field ot computer codes and in other areas 
as well has to do with the 'ack of consistency and compatibility 
among the codes > Even more pertinent to the computer area is the 
transcription problem ot whfen to ;use symboiogy from the computer 
code and when to use the symbosogy ot the other codes. 

Qr An enduring and pervasive probiem or question in all of the code 
areas conce-^ns the degree ot equivalence of brattle and the ink- 
print copy. 

1.. Computer personne"^ requ^'e.an e;<act duplication or isomorphism 
between the braille transcription and the ink. print copy,. 



2- Those tavc^ing the 'exact correspondence between braHle and 
print appear to be those whose work or greater knowledge 
require'a closer than average interaction with the sighted or 
sighted literature. Should there be different contingencies 
* ■ for these two somewhat different groups 

The American Printing House to/ the Blind should take a greater 
leadership role m the study and production of braille and in. 
effecting changes or innovations )n the system^ 

1- ' Effoi^ts and attention should.be directed toward the production 
of fewer copies of a greate*- variety ot books. 

2. APH should make efforts to broaden us base of production beyond 
the secondary school level and to produce more scientific and 
techn ica) ^ > tera ture^ 

3. Would increasing the present inadequate amount of braille 
materials for the o<of ess lona Is help to increase the~"number^ 
■ oCb xaij 1 i-e readers. *" 

^r. APH should have a volunteer g^oup ot ti'anscr ibers connected 
with Its operations and should take an active rote m direct- 
ing these groups . 

5c Correiatively, the Braille authority ot some other group of 

individual needs to monitor on a treqaent or daily basis problems 
wUh the codes. and changes m print ) i teratur e and to take 
immediate action. Procedures for developing and maintaining 
current standards can be obtained from the American National 
Standards Insti tute. 

The Development of E.xpanded-cei l Codes. 

A. Th6"Th t iona le for an e/panded-ce 1 1 code" 

\r Basic to all of the code problems and the computer translation 
of the codes is the multipncity of meanings and the equi- 
valence of symbols withm and across codes^ Many of the b^aille 
cha'^acters have more than one meaning, and^ especially across 
codes, a number^' of cha-^acters have the same or sJmjiar meanings^ 

a) Related to this is the absence of compatibility of rules, 
procedures, etc.- across codes- 

b; Because of these condu ions and the over lap of subject 
a^'eas in texts the problem ar isas of when and how to use 
the different codes together. Furthermore, use ot the codes 
together requ^es knowledge of the various codes and causes 
difficulty in reading and hand transc ibing^ ' 
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B-. Questions and alternatives to an expanded code. 

Ir The variable width system should be investigated and 

evaluated tor (.1) the legibHity ot the cha/acters singly 
and m combination, ( 2 ) • the r-eadab 1 1 1 ty of Words, phrases, 
and sentences, (3) the amount of changes required in the 
existing systems, and (4) its overall feasibility. 

° **• 2. Is an all embracing code desirable from the standpoint of the 
present Math and Music codes and the material available in 
these areas> the habits, attitudes and type of the consumer, 
the possible greater amount of (natenal to be learned, and 
the equipment and wMting devices cuf^^^ently used.- 

3, Would the v^anable width code make the existing codes simpler 
or more complex in terms of symbol units, rules, etc. 

4^ How would the proposed code affect the .number of symbols per 
line and' the amount of mater tai per page. How would tables, 
charts, etc. be atfected- • • 

5. How would the variable width code affect learning to read 

and reading behavior in the lower grades. What affect would it 
ha\/e in the later grades and on those adventitiously blinded. 

6. Inasmuch as the principal source of conflict or problems stems 
from the relationship between the Math code and the emerging 
computer code could these ditferences be resolved and would 
this constitute an acceptable alternative to the variable width 
system. 

IIJc The Development of a Code for the Computer Field. 
A. General 

1. The' things which need to be considered in developing a computer 
code are those which have already been reviewed and worked 
on by the Braille Authority Advisory Committee, ic e. the 
development OT notation, methods tor handl i ng . spec i al displays, 
and rules for use of symbois^aad formats- 

^ a) According to the committee there ^s nothing especially unique 

about code devel opment tor the computer field except for 
special symbols and some displays vvhich are not much dif- 
ferent from those encountered in other rields. 

b) (n comparison with some of the other braille codes the 

computer code has a restricted audience or Umlted interest 
and should be considered as a subset of another code, most 
1 iKely the Mathematics 'and Science code. On the other 
hand,. the computer code has broad applications and its im- 
9i->" portance and use will increase considerably in the future, 



To resolve these problems an overa'i code containing d large 
number of symbols is needed to embrace the different subject 
areas where separate codes now exist- 

One way to obtain mo-^e discrete symbols is through an e-xpanded- 
ceM const ''uct on. 

a) In th^s regard nine-dot braiHe has recently received sorrie 
attention, however, the number of available characters in 
this system too i united to take care of the vast number 
of different p^int symbois- 

b) A more workable system, and one recommended by the committee, 
;S a O'er 7 ab'e~ column width coristruct^on whuh is similar 

to the Standard Dot System proposed by the Uniform Type 
Committee ^.n 1915 and, with the exception of cell height, 
the old New vo'k Po«nt System 

i) Wuh the vd'-^abie width system the?e a*' e more than 
enough discrete symbois to rake ca^e ot the separate 
codes wh^ch now exist 

nj With the proposed system the symboiogy o.»' notat»on ot 
the present Tae^ary code cou'd remain much as n is, 
on!y m>nor cjianges be^ng required.- 

iM) Where the most change.. )_n.„the present ite'^dry^ code would 
occur, Its in the spacing between characters and words. 
OveraVi , though, the nu.'nbe^ of characters per line 
would be approA Miatety the same- The change ^n spacing 
would a^so reqjire a change in the writing devices: 
for the bva^Me wr aers and stereogrdph machines it 
wou'd be onty a mino>* mod 1 1 icat ion , for the siates it 
would be a design similar to that formerly used for 
New VO' k Poi nt- 

iv)' FuftheV, concerning dev^^ces and machines, if unambiguous 
and consistent codes or a code is avaHable then the 
technology and equ^prnent ' writers, feading machines, 
etc . - w J ' ) deve lop. '■ 

ft is., also possible that wUh technoiog seal developments some-" 
thing such as ^nte^'changeab? e j^atchets on braiMewriters would' 
preclude the change in spacing and the l-.terary code would 
be, for the most pa^t* as it -s- 

To assume an objeciwe consideration ot the \/ariab1e width 
system the computer comrnittee would 1 ike to disseminate examples 
of the code and to hold a meeting of the other committees and 
individuals interested in the development of braille. 
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c) The big p*^ obi ems for the computer code andnDther "codes 

as weH, which have di'^ead^ been mentioned abovej are those 
. of deciding when to use the different codes and the multiple 
meanings and the varManl uses of the characters. 

2- A listing of some of the mo^e specific problems encountered 
in deve'op^ng a computer code Toi lows 

a) In computer manuals two t^pes o? alphabets are frequently 
used to provide different Kinds of information, e. g- to 
show the interaction between the operator and the ^naj^hine 
How should th^s situation be represented in brailler^' 

b) Rejatedl^, different print type fonts are used to distin- 
guish between reserve and variable words or expressions 
'n the computer language. How can this distinction be 
made in bra 1 1 )e 

c) in compute' nriate^Mais there a^e many different forms and 
uses of cap) to * -zat jon which ore important to various 
operations and functions This matter needs to be researched 
in who^e^and p^o^^S'^ons made fo^^ its manifold forms. 

d) The abo\/e three problems are aiso app'ncdble to the general 
problem ot different type'ronts and Voriant print forms 

in other d^.eaSr [See Te^ttbook area « ilJ E) 

e) What portion ot text mate'ial trhould use the computer code 
notat'on and whai parts should use the literor^ and Math 
codes notation- 
It .^s genera ! ly agfeed that the Ustung of prog.jms 
and d?sp!ayed coding sheets should uc represented 
)n the compute*^ code. Are there other distinctive uems 
fo-' which a certain code can be specitjed. 

What should be done when a computer word or expression 
is embedded in a dMrererit text. Can the conditions 
be specified under which this situation can be handled. 
What shou'^d be done when compute? mater ^aU appear in 
lower isvei (high schooij textbooks. 

Should a rule.be developed specifying that compute* cirV' 
manual a^e nonliterary and therefore vvouid use computer 
no to tr on and punctuation. 

3. The different languages *.n the computer fie id present different 
problems with respect to the dev/elopment of a computer code. 
Provisions need to be made for these systems. 
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4. A number of problem itesm which have Cdused difticuU^ fo>" 
the computer the t ^dns i ation of bvaH 1e codes have been 
identified by the Adviso/y Committee of the Braille Authority 
and Messrs. Robert Haynes and John Siems of the American Printing 
House for the Blind. These constitute general kinds of problems * 
or factors to be avoided ^n the development of a bra i lie code- 

Br Computer notation or symbo'ogy- 

1. The advisory committee has developed braille notation for 

close to 80 print computer symbols- This list is not exhaustive 
and the search tor othei^ symbols should be continued. The 
bi^aille representations should also be evaluated for legibility, 
optimum assignment, etc 

2r For information about symbols which need to be encoded and to 
determine whether the present notation is adequate an invest!- 
gation should.be made of pertinent publications of the American 
National Standards Institute^ Inc., 1430 Broadway, New York 
10018. 

3, Because of the ""arge number of print symbols to be encoded many 
were represented by two-celf braille characters. Do the assign- 
ments that wei^e made conflict with the two eel) contractions 
and's'hort form wo'ds of the i iterary, math and chemistry codes. 

4. Sorr^e of the print symbols have certain structural characteristics 
'which provide inlormat.ion tu the reader; should an attempt be 
made to maintain these'character *st ics in the braille represen- 
tations. 

5r/ Since alignment >$ often important in computer materials, how 
can It be achieved in light ot the f.act that some print symbols 
are represented by one-ceil b^^a » lie characters and others by 
two-cell characters. 

6c Often more symbols per line or a line wider, spaced than what 
is currently used is needed- Cduld the APH produce a 40 or 41 
cell line since the current standa^'d of 38 is primarily a convention. 

Ce- Displays used -n computer field, 

lo The problems with displays and the displays found in the com- 
puter field are not un»que.. They a^e reducibie-to the more 
basic issue of making two and three dimensional pr>nt displays 
tactual )y meaningfuK However, there are some displays which 
occur in this field with considerable t^equency and for which 
formatting procedures need to be developed and investigatedc 
Some of these are f'iow charts-, punched car-ds, decision tables, 
etc. (See Maps, Charts, D^agrams-Areajc 
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d)"Most of the displays round Jii the computer ne)d are 
currently rep'*esented in a tdbuiof tormc- Could a more 
meaningful o^ readable ' ep^esentation be found tor these 
different types of displays. . 

b) the Bra I Me Authority adwiso'y committee has developed a 
method for presenting tioyy charts. So also has the Medcomp 
Cq'^P' of Cvncinnati, Oh'o. How do these two approaches 
compare. ^Jhich is m'"re effective and apphcabie to the 
range of flow charts lound in the computer tieido See 
Appendix B. . - 

c) How can punch cards and thei'^ contents be represented in 
braille. A one-to-one re t at lonsh'i p needs to be maintained 
between the data on punch cards and coding sheets. How 

. can these dvsplays .be represented so that the identifi- 
cation of the cards and contents is optimum and the columnar 
location can be determined 

d) How should t<ee diagrams be represented. Since order is 
important in traver-smg these tigures could provisions be 
made for the different forms ot progression- 

.2c in the production of these f igures should a standard method, be 
developed. Is a standard me thod-pos's-ible tor the different >.-,-...-. 

— types of niedia (paper and plastic) and the different production 

processes (brai llewr iter, thermofoi'm, and press)<.> 

3. To accompany the study oj these displays there should be efforts' 
directed toward the development of tools for their production. 

iV. The use of computers in translating h.-aille codes. 

" Ar General 

Ic The prospective o/ future use of computers in translating a!) 
of the braille codes should be a basic consideration to their 
study and development p . . 

---^.-v--^ 2o. ^It/was proposed that in the future computer translation of 

braille wiU be ccmmonpface and the answer to the problem of 
shortrun materials for public school children and other 
special groupSr 

3c in developing a program to translate a braille code there are 
many wa^s to proceed, however because of production problems 
which are not necessarily evident in the program phase there 
should be either a close aiiiance between the developer and the 
eventual producer or the producer should develop the program^ 



B. Problems encountered by computers or transcribers in translating 
codes. 

1. The rules of the literary and other codes need to be examined 
for ambiguities, inconsistencies , etc. , which are non-essential 
to the functioning of the code, and these factors changed or 
eliminated. The examination should be made, both within and 
between codes. 

2o The advisory committee and computer staff of APH have identi- 
fied problems and made recommendations to the Braille Authority 
about difficulties encountered by the computer in translating 
the literary braille codec These are representative of problem 
' items that would be encountered by the computer in translating 
any braille code. See Appendix A, Parts 1 and 2. Most of the 
problems are based on variable use of code elements contingent 
upon pronunciation, meaning, or position in words, serrtenc^, or 
lineSe To resolve most of these problems human- intervention is 
required. 

3o Other problems concern math code functions. 

a) To avoid conflict the numerals of all codes- should conform 
to those of the Nemeth code even though this would necessi- 
tate the use of special indicators or some changes in the 
other codes. 

b) Use of Nemeth code signs for some mathematical operations 
was suggested for the literary code. Signs which could 
be used and require no changes in the literary code are 
+, X, -r-, $, (f, %, =, and the parenthesis sign« 

Individuals and organizations working in the computer fieldo 

A. The individuals and developments listed in this section are not 
meant to be exhaustive, but merely provide a ^starting point for 
obtaining information about the areac In addition to the persons 
listed are those who served on the committee which provided the 
material for this report. 

B. In developing programs for computer translation of braille, or 
determining the potential for such development a 'number of indi- 
viduals and organizations have been involved. 

Ic Mrs. Ann Schack worked on the original IBM 704 program for 
the Literary code. 

2. Mr. John Siems at APH has subsequently worked out an efficient 
assembly language program for the Literary and Textbook code 
on the 7040 IBM computer. 
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3e MPc Edward Glaser and Dr. Kenneth Ingham have independently 
worked on Grade 1 .8 Braille programs for use on smaller com- 
puters « Grade 1.8 is not an official code and is so desig- 
nated to indicate that facto This code uses the contractions 
wherever they occur^ 

4. The Massachusetts Institute of Technology is working on a 
Cobal program for good Grade 2 Brafllec This program does not 
have textbook capabilityo 

5. Mr» and Mrs e Joseph Schack conducted a feasibility study of 

a computer translation program for the Music and Math CodeSc. 
Jhe1r findings were positive, and they subsequently* submitted 
a proposal for the development of a program to translate the 
Music Codec 



6. MessrSc William Watkins and John Siems at APH are working on 
a one year project to develop a computer assisted braille music 
translation programc The project will be completed in the 
summer of 1972c 

7* Mr» Robert Gildea of Mi tre. Corporation is preparing a project 
description for the development of a computer translation pro- 
gram for the Math Codec 

8, Argonne Laboratories is working on a code system which will 
operate a reading devicec The system is to be complete in 
that 1t will read, translate, and provide outputs 

C. Dr. Charles HaMenbeck at the University of Kansas has developed 
a program which uses the computer line printer to produce different 
textured tactile displays. ^ , 



D. Similarly, Mr. Sam Mason at MIT has developed a computer-controlled 
device for producing tactile pictures called the "Picture Brail]er'\ 

E, For braille output devices a number of organizations and individuals 
have developed either consoles or computer attachments which produce 
either modified Grade 1 Braille or a regular Grade 2 BraiDeo 
Among them are the Honeywell, IBM, Teletype, and Phylab Corporations 
MIT/Mitre, Mr^ Ray Morrison and Mr. Guy Carbonneau. 
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Braille Codes Pilot Project 
Outcome of Endeevo/s of Maps, ChartSj Diagrams Committee 



I. General Considerations 

Over the\years there has been httle change in the productton 
of maps publishing houses; only within the past f ivA2'years, 
approximately 5 have new procedures been tried, but,* in the main, 
without a reliable evidential basis 

B. On the whole, the principles and laws of visual perception apparently 
do not apply to tactual peaeption. 

1. Compared with vision tactual perception is more restricted, 
_JL.- — ■- less sens It iye_to. detail, and has more of the quality of 

serial integration. 

2c Some materia) cannot be represented in a way which is tactually 
meaningful to most readet^s, e, g.- three dimensional drawingSr 
Other al ter-natives need to .be investigated. 

3, More information is needed about tactual perception. PMnciples 
need to be dcve^cpec! which will define the tactual perception 
of patterned displays^ 

Integral to the study, apd development of tactual displays is the 
. exper iential ^ l.ewe) of the reader. 

1. Affecting the perception of symboTogy and displays is the 
reader's developmental age and his previous experience with 
the symbols and displays. 

2... Advancement in this area has been retarded because of the 

absence of training in reading tactual displays as well as the 
lack of knowledge ot perceptual factors - future work in this 
area should proceed along the lines of parallel development 
of these two aspects of reading displays^ 

^ D, Inasmuch as most visual maps a re genera ! t zed or distorted to de- 
lineate important landma-^ks there is no good reason why tactual 
maps should not be distorted to make them more tactually meaningful c 

E. In reproducing tactual displays, principally maps, volunteer 

transcribers are forced to make decisions about a "number of factors 
which, for the most^part, they do not have sufficient information 
, , to resolve. Answers to questions such as the following are needed 
by the transcribers. 



...J, Will the display be tactual 1> readable O'' meaningful. 
2= Could n be made meamngTul and how. 

3c How long would it take the reader to interpret and under- 
stand the graphic. 

4c Has the map already been produced and is it a^anabie elsewhere c 

» -lh the production of tactual maps consideration should be given to 
making the maps useable by the partially sighted. In doing this, prac 
tices appropriate to the two modalities need to be compatible. 

G, There isa need for guidelines for the production of tactual displays, 
and possibly there should be two sets of guidelineSs one for^olun- 
teers and one for publ ishing houses. 

H. An outcome of future studies of tactual displays should be a manual 
or manuals on their production for transcribers and other .producers* 

.1. Consideration should be given to haiving standards xommonly occuring 
maps designed and produced by professionals, possibly at a central 
agency. ^ . 

J. -Surveys, or studies should be made of persons skilled in the pro- 
duction of tactual graphics for a description of symbology,' 
techniques, etc- which .they use. Similar studies should be made 
of ski 1 led use-^s tor a de 1 1 neat ion of. featureSj relationships » etc, 
of displays which contribute to readability. 

K. Research on tactual displays should be conducted solely from the 
standpoint .of their maximum readdbility. 

Perception -of symbols 

A. General . ■ 

K More symbols of different types are needed - efforts should be 
made to^deterniine what is ava liable and to develop others where 
necessary. 

2r. Symbols shou'd be studied individually and in combination: 

a) To determine their discr im^nabi hty. 

. b) To determine the characteristics or features, which make 
them dist met 1 ve. 

c) To determine their tac 1 1 ' ta t ion. or ' i nh ib 1 1 von on .the per« 
ceptVon of one another. 
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3. In studying symbology the effects of gi^ade level and develop- 
mental factors shou!d be determ? nedr 

a) Are some syoiboU indiscMmmable until a certain develop- 
meritai level is -reached ' 

b) Could different pMncip^es be deve'oped for distinct pro- 
cesses, at different levels- 

4c. How is the perception of symbols influenced by tiraimng at 
different grade le.ve'is. 

5. Most of the i^esearch wo^'k on symbols has had to do with their 

d iscr iminab^ 1 ity, Other studies need to be made of the identi- 
fication and recognition of symbols 

6. Studies should also be made ot the storage or memor lal pro- 
cesses inf ^ uenc i ng retent?on ot ihe symbol patterns What 
symbols are easily stored or remembered^ 

Types of symbols 

K Point, Hne, and a'^ea* symbols which have been found to be 
discr i/ninable m different studies should be broughtrTogether 
and furtlier study of the di scr imi nabi 1 Uy ®f the larger groups 
of symbols should be made. /Could groups of these types of 
symbols, discr immabie wuh in the groups, be establ ished. 

2. For optimum ^egibnuy how shouid these symbol's be placed in 
relation to one another mow shouJd they be p»aced in relation 
to braille symbology or ^^nting- _ 

a) How does the.w orientation separately and in relation to 
other symbols influence their iegib)lity. 

b) How much space should separate different types of symbols. 

' c) How much space shouid separate intersecting symbols. 

3c Some symbols O' figur-as are more sahent or legible than others, 
e.g. triangle, squa'-fc, etc^ What are these symbols and could 
they be ordered or ranked according to their legibility. 

Characteristics of symbois 

1: What are the features or chara^te- otics of symbols which made 
them discMmmable, identifiable, and recognizable- Do the 
features or characteristics va»y contingent upon the process 
involved . 
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2r Symbols can dif fei^ . in shape or form, size, textu^^e, and height 
or elevation- 

a) Along one dimension how mny absolute discriminations are 
possible- for combination of dimensions how many discri- 
minations a^e possible- 

b) Would symbols appearing at different elevations be suf- 
ficiently discriminable to be usetu) in displays. Could 
an optimum order of types of symbols .at vaxyjng elevations 

, . be establ Ished: 

c) Concerning shape or* form differences among different types 
of symbols is there onfy a small number that can be reliably 
distinguished from one another ^ 

3, The managed use of redundancy of information in symbols and 
figures should be studied, eg, how would encoding symbols 
by shape and texture influence their elgibiMty. 

4r. Can certain figures or forms be perceived as well when repre- 
sented as an outl'^ne as when they are represented as a raised 
surfacec Would the same r*elations maintain if the Mne forms 
and surfaces were of different textur*es. 



D, Functions of symbols 

K Should symbols be collected, developed, and standardized for 
different purposes- — 

Could different symbols have certain functions relative to the 
correspondence between their structural characteristics and 
what they represent. 

3. Are some intaglio symbols sufficiently legible to be used in 
tactual graph)c^>. 

a) Could they be used to represent ..waterways , rivers, shorelines 
etCr 



b) One such symbol which has been used and have proven legibility 
IS the following: ' " |^ 



4. Could symbols ha^e conventional functions or assignments across 
areas or subject matters- . 



illo Perception of displaj^s 

A. General ' * 

1- To be able to perceive displays, prior experience with spatial 
relationships and with elements similar to those of the display 
is needed In other words tactual learning and development 
T^T)f^ niust be considered What t^pes of learning and experiences 

irjSI.^ important to the ability to perceue displays. 
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2- What a'^e the beha^^ora^ tasks ot reading displays both t>om the 

standpoint of ^ead^ng and trom the standpoint of executing objectives 

3. What are the most efncient tj^pes ot scanning techniques or 
strategies^ Do these depend on the purpose ot the reader or 
task and the type ot d'sp^ay.^ 

4^ To reflect on the important characteristics of displays could 
correspondences between the menta^ maps ot readers and the 
displays be determined. What does the reader remernber ot the 
display- 

5- Cou^d different types ot displays be classified and studied 
to deterrnme those whKh ai e inost readable ri^om which charac- 
teristics contributing to -^eadcibiluy could be discovered-. 
Could the inforfna t ion whfcn is retrieved be compared with that 
which IS displayed or supposed to be acquired 

aj VisuaMy lengthi area, and vdume ot tigures within some 
displays a^e readable m that order In what order wouid 
these dimens.ons be read tactuaM^ =• - 

b) What are tht umque teatu^es of each or these dimensiojis 
which make them readable. 

6- The relationships between the figure and ground of tactual 
displays needs to be stuoied - the appjication of visual princi- 
ples may result 'n reversing the relationsmp in the tactual 
mode 

7. What are the var labies •ntiuencin'g the perception of organized 
or patte^^ned dispUys Nee'ded'are psychophysical studies showing 
the. tactua l ,.abi M ty tot' pattern resolution 

a) What are the 'cond i t ions for obtaining Tigural unity in a 
tactual display - in vision depending on certain relationships 
elements of a fugu^e hang together 

b) What a^e the conduiorib to^ obtaining figural sepa-ation 

)n a ta-.tuo'^ d'Sp'oy . : ■ 

1) How does the reader know which eFements belong to which 
tigu^es 

11] How tar sepcjrdted must figures be betore they are per- 
. cei ved as distinct . 

8^ Needed is a consideration or determination of the physua). 
1 -^mits ot symbols withm organized displays - size, nuinber , 
number of d^fterent types, spacingT etc 
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9o Would the inclusion of reference points and other ortentatJon 
symbols or devices aid the readdbilit^ of displays^ 

B. Size 

1, What )s the optimum size of tactual displays - maps , figures, 
diagrams, etc. What are the factors which determine that size., 

a) Needed are studies of the a-^eal extent of figures from the 
standpoint of serial pe^'ception and subsequent integratlon- 

b) How small could the tigures be wuhout violating the recjuire- 
ments fo^* pattern resolution Are there optimum conditions 
for this situation^. 

c) Is there an optimum "relationship between size and the 
amount of information to be conveyed-. 

d) -- is the best s^rze tor a display that which is kept within 

a two-hand spon^ When reading a display does separation 
of the hands interfere wUh distance judgment:. 

e) How ddes the size of a display aHect the reader ^s frame 
of ret erenk;e- 

» 

t) " Does the s^ze of a display \6ty according to the grade or 
deveSopmenta ' 'evei ot the -rUbject. 

2r Pi^esently maps a^e produced \n la^ge atlase^ - would they be 
as readable if they were the S'ze ot a braille page 

Co Number of complexity 

1. Displays should be kept as s^mplie as possible. What is sim- 
pHcity and how simple should displays be. 

2c What are the factors which contribute to the complexity of 
displays. 

What constuutes an optimum amount ot information, number 
and kind r\f symbols and number and kind of figures which 
can be depicted in a diso'^a^. how many different types of 
Symbols and figures can appear on a display before iegibirity 
^s- affected. 



What makes a display too cluttered to be readable- This 
factor should be considered in relation to, or in con- 
junction with notes, labels, lead lines, tracker dots, etc- 
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c) Is there a developmental or lecirning factor reldted v. 
complexity 0^ the amount ot )nfomirtion in a display- 
s' According to ca*' togi^aphers oniy abound r^ve point symbols are 
needed for e map. Could the nume^^osUy of different types of 
symbols used in duterent types of displays be determined. 

4c A procedure tor determining whei^e difficulty encountered 
in displays m^ght be to start with simple figures and add on, 
information unt^ performance O'^ readability deteriorates or 
breaks down ' 

Scaling 

1 There are two aspects to scaling - one rerers- to the actual 
construction, the s ^ ze-d^ stance relationship between pat'ts of 
a map and othe tigure; the second reter:, to the perception of 
the t ime-distance relationship L)eiw(:;en parts 

a) in terms of the fust aspect could the value of scaMng be 
determined f o^ d i f re*" ent types of tactual graphics, e g-, 
visual maps o^e distorted to^' emphases 

I )• What .'s the significance ut scales used 

11 ) In thib sense *shou{d scoHng in Some displays be con- 
side-^ed anything mo^e than a general mduator for 
compa'' 1 son pur poses 

111) What should be done when the scale of a figure has to 

be changed to^ braiTe anu ope'^ations involving the :cale 
are ^equwed lo answer questions about the figure. 

b) Seal ing in the second sense is one of the most important 
aspects ot mte-^p'^etMig any g^aphiC 

i) What are the factors which are related to the perception 
of these ^e ' a 1 1 onsh i ps ^ 

n) What kinds of experiences O'- training are necessary and 
related to th^s abii Uy- 

2c Tactual scaling needs refinement and devetoprnent to< I'ne fol- 
lowing Items: thermomete* s, clocks, rulers, protractors, money - 
anything compa^ ^ng o^ showing the relationship ot \/alues. 

3^ Closely related to scaling is oreintdtion to the placement of 
figures and orientation to compass dissections 

a) How should these things be indicated 
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b) What a-^e the tactor^s wh i ch n.t i uence or contribute to 
oMentation- 

IV. Descriptive or explanatory mateMaT 

A. Where and how should the tu ie, mstiructiors, explanatory material, 
notes, keys, labels, and compass directions be placed in relation 
to the display and the page. 

!c Could the arrangement jt these itefTiS always be the same; 

could standard condU5ons be determined tor them Under what 
circumstances should tl.^ey d^ ter 

2/ Should tuies, labels, etc be placed Loih ve'^ticaMy and 

horizontally on the page In which direction would these items 
be more readable. 

3. What kinds of symbols should be usec^or the compass directions. 

4. What should be done with, ieade-s trom o label to ar indexed 
par+. Could conditions be determined unc',':r which they would 
improve readabi ' i ty 

5. Does labeling or other extraneous symbo^ogy wuhm a textured.^ 
area cause contusion m pe^'ceiving the a^-ea- 

6. Key placement 

a) " In arranging the key symbology cons^dei^at^on should be 

given to whethe-^ theu ooentat^on is the same as used on 
the display. Ho would a change of orientation influence 
the perception ol the symbols 

b) In multi-sectioned displays or displays running across 
more than one pagej should the key appear only once or 
be repeated for each section oi' page^ ' 

Br. Under whet conditions should number and letter signs be used. 

Should they be used at ail There. a«'e di tfcrent practices of using 
these symbols - should the^r use be standardi zed - 

C- Hov. should ditrerent ink coiO'S and shading be represented- 

1. What should be drn with different saturations ot hue- 

2, Could dUferent textures be used tor shading. 

V. Training tor '^eading dlsplays- 

A. Children need to be taught to systematically explore tangible 
displays- Por efficient pe-^to^mance children need to develop 
strategies tor exploring disp^ays^ 
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Children need to. he taught a w-ide variety of spatial relations- 
Are some types ot tasks and mater lais better than others for achieving 
an appreciation of spatial relations-. 

Cc Readers need to be taught the concepts and practices, of scaling 
and these relatedto the child's actual experiences. 

D. What do teachers think are important fea.tuces of displays and 
aspects of reading displays wh)ch need to be taught. Could an 
assessment or survey be made of teacher interpretations of these 
things, " - 

E, Training to read displays should be gradual and should increase m 
complexity' as grade level or age increases- ' '"^ 

f;. In terms of skills^ principles^ and . techn iques what would be 

appropriate fo^^ training teachers in the area of reading displays. 

G. Should manuals for reading displays be developed for teachers and 
students, V . 

He One area where displays and training fo'^ reading displays is critl- 
- cally needed is that of Orientation and Mobility. Here maps are 
needed for different grade or developmental levels. - ' 

Classification of displays'' ^ 

A« General 

lo Would the classif icat'ion ot displays, and maps provide informar 
tion which wou'd be relevant to perception. Could the kinds of 
information displays are supposed tocontain be classified. 

a.) Do the types and cha/ actenstics of displays interact with 
characteristics of tactual perception or other characteristics 
of readers. . 



b) For classification of different types of maps see Robinson 
and Sales - Elements of Cartography. Could base maps be 
prepared for different t^pes of commonly occurring maps- 

c) .Should certain types or maps contain rntormation based-on 
.certain principles or purposes for which they will be usedj 

such as specif ic uti ! ity, e.g^ a layout of a f loor plan 
for a bu 1 Iding .show on'iy ma^n co'^^idors, directions , stairs, 
and. their direction , location of important offices and 
re St rooms. 

d) What displays are easiest to read both between and within - 
classes and what are the tactors contributing to their 
readabi 1 uyc 



Different types of displays. The following are not exhaustive but 
simply the ones considered by the comfmttee- For other examples 
and considerations see the Textbook and Math areas. 

1. Biological and Botamcal drawings^ These need classification 
and some should probably not be attempted at aU, others could 
be treated with cross sections and grjiphs-. . . . 

2. Circles and pie diagrams. 

a) To make the comparison of areas" of circles visually 
accurate, the circles need to be corrected by a predeter- 
mined amount- Would this also be true for the tactual mode. 

b) How should they be divided in order Tor the divisions to . 
be tactual ly readable- 

c) Could circles be used to develop the concept of degrees 
of angularity^ Is this an efficient means of teaching 
degrees In angl er 

3. Clock faces and thermometers, both, actual devices and repre- 
sentations. 

a) The mam problem with these devices is that of comparing a 

moving point wUh a fixed position or positions^ 

b) What is the optimum space between the pointer and the index 
number- 

c) What is the optimum space between the index numbers 

d) What is the optimum length ot hands which will allow them 
to be dif tes^entiated. 

e) in studying these devices should a d)stinction be made 
between static teaching models and dynamic actual models- 
Different considerations need to be made for circular and 
bar type thermometers. 

4r Crosscuts or coss sections 

aj For example, biological or geological- these types or 
figures should be considered or treated with line graphs^ 

b) Would overlays or senai drawi ngs .depicting different features 
of the same. object be an efficient means of representing 
these figures. 
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5, Economic charts. What could be done with cartograms in which 
pictures of actual objects are used to show the function 
Should other symbols be substituted for the figures. 

6, Electric I or electronic schematics. 

a) Symbology and uniform method nf representing are needed, 

b) Would outlined blocks enclusing symbols which have been 
keyed be an effective means ot representing. 

c) Would a narrative description of the sche.natic be as mean- 
ingful as d spatial representation. 

7, Flow charts. 

a) Do the different kinds of flow charts ^oresent different 
problemsc 

b) Should special symbols be developed and rtandardized for 
boxes, slopes, directional lines, branching, etc. 

« 

8- Graphs, bar and curve 

a) Three principle problems are the detection of the slope 

of a line, the relationship of values or classes of values, 
and the referencing or determination of values. What 
are the variables wh^rh influence these functions- 

b) Could standards be developed for setting up the axis lines 
of graphs- For a series of graphs would maintaining the 
same basic axes contribute to readability. 

c) For bar graphs is the outline form as readable as a raised 
surface bar. What about straight lines as substitutes for 
the bars. 

d) Is there an optimum elevation and spacing of cross hatching 
and leader lines which would not interfere with the legibility 
of the graph. 

e) Would alternative ways of presenting the information in 
some graphs, e.g. tabular format, be more etficient« ■ 
Under what conditions: 

9. Pictures, figures, and photographs of objectSo 



a) 



What should be done with items of this nature which can- 
not be reproduced. Should they be described. If so, 
IS the description and vocabulary level adequate^ 
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b) Should an attempt be made to develop tactuall^ readable, 
simple embosr>ed pjcture5> and shapes of commonly occurring 
objects 

c) What should be done with pictures and drawings that figure 
into different types ot operations and functions within 
the text, e g. m math, counting pictures of elephants, 
cowboys , etc 

d) Should ditterent procedures for handling these materials 
be developed for different grade levels 

10 Rainfal 1 maps 

a] Would different textui^es and density of patte'^ns adequately 
depict the information involved 

b) Could different symbols be used for different types of 
inf ormat ion 

1 1 . Time 1 1 nes 

a) Two sources of difficulty wilh these figures are referencing 
time values <^nd ove*- '!appi ng time periods What could be 
done about these problems 

b) Could different degrees of Mne symbol legibility be used 

to depict ditter'ent time periods This would require scaling 
of 1 me symbols 

c) How should direction of time lines be represented 
VII- Production 

A. What d^e the p'^mc^.pies on which transcribers and others rely 
to pi^oduce displays 

B. in terms of faithful reproduction of the object or event, how 
accurate does a display need tu be to convey the desired concept 

\ Could featui^es of displays be distorted to emphasize important 
info^^ma t':on . 

a) Would disturi^on result m a iTiO''e dccurate percept 

b) Would it lead to the desired percept more quickly 

c) Under wha conditions should it be used- 
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2 When would genei^al mg >exciud'»ng insignificant detail and 
e^abo'^dting ^mpor-tant elements) ot displays be useful Under 
what circumstances bhou^d it be used; for what purposes- 

Would send' d'^aw^ngs dep'^cting different featU'^es o' thp same 
display improve Us readdbility lb the ''eading of displays 
divided into sections mo-^e difficult than reading the whole display 

1 Is the skeleton procedure (presenting a bare outline of the 
whole display and subsequently eiaborciting subsections) an 
effective means of representing d)spiays 

a) How should the skeleton be divided - would quadj'ants be 
the most des i rabl e 

b) Should the complete d.spidj/ dccumpany the skeleton- Where, 

before 0'' after 

2 in partitioning disp-ays wouid it be better to add or sub- 
tract layers of compfeAity Should the whole figure precede 
or follow or come betore and arter the partitioning 

3^ Would the^e p^ocedu^.-^s produce the same effects on subjects 
at different g.^ade Of de^e iopmentol levels^ 

D. Could methods be worked out to' -representing three dimensional 
objects or figu-'es in a ivrj dtmensionai tactual space Are 
there cur-'ent methods tor do mg this and how effective are they- 

E. What considerations should be made regarding mu^ti vs single 
copy reproduction and the difte^ent types of media on which the 
displays d^e p-'Oduced - piastic dnd pape^ 

1 Should there be deferent princip-es of production for these 
different conditions Should the production process depend 
on these var lables 

2 Are there certain types of materials which are best for certain 
types of di spl ays 

3- . For different types of media such things as the following 

should be considered: capacUy for texturing, ability to hold 
the patte>'n, strength of pattern, longevity of material 

4- Do different types of symbols need to De developed for the 
diffe'^ent med^a Could certain ot the same symbols be used 
across the ditterent media 

F- Could the use of symbols be stdnda^di^ed For different types of 
displays 
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1 Are the'^e a Sutf^cient numbe.^ ot symbols to standardize 

2 Could production conventions tor the use of symbols be developed. 

3. Wou^d standards produce Hmuauons on the use of symbols 
and the p-^oduct'on ot disp^a^/s- 

Cou^d Overlays and tac^ng pages be used and be tactual ly meaningful - 

H Tools need to be deve'oped fo- discMmmable symbols and the pro- 
duction ot displays - 

1. Shouid they be standardized tor different types of production 
processes, ^'o-^ d^tte-'ent types ot mater lal- 

2 Would a p'dte or tempidte tor drawing against be useful in 
conjunction with some of the loois 

3 Wou'd computers be usefu- or have any application m the p-^o- 
duct'on ot tacti^a' graphics 

4- Can the too^^ be produced econofTiK a Hy , can they be made on 
a product ^on bas '^s 

VIIL Individuals and organizations '^nvO'^/ed in tne study and production of 
displays 

A. The following items are not exhaustive of the many individuals and 
organizations working m th'> a^ea They are references adduced 
during the committee meetings Ab references they furnish a good 
startling ;joint for investigating the a^'ea Naturally, heading the 
list are those individuals who served on the committee and provided 
the substance fo-^ this report 

B. Dr. Alf'-ed Leonard at the Unu-ersity ot Nottingham has studied 

the physiological correlates and beha\;iorai tasks involved in using 
maps for t-^a ^e i ^ ng 

C- Dr. w. James Pickles, Worcester College for the Blind, has done 
considerable work on training to read maps- 

D- Mr. Robert Gunde-'son, New vork institute for- the Blind, is skilled 
in the production and use of e'^ectricai schematics and Morse Code- 
s' Mr- Carlton Martm, Wichita, Kansas, has designed and developed 

embossing tools for Mrs- Betty Epstein, a volunteer map transcriber. 

F. Rand-McNally has published a map reading training text for teachers 
and one for students 

The Army lopo Command, Washington, D C , has done considerable 
research on maps and work on the production of maps - equipment, 
Q materials (the latest in plastics] and techniques. This organization 

gRJ(^" may have available pantographs which would be useful in the pro- 

uBKta duction of maps for the blind. 
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H. Expandocrat t pape' made by the :>cott Pape^^ Company/ al lows g^^eater 
e'ievdtion of symbols and my be useful in ihe conbtr uc^tion of 
displays. 

L Tedlar PV'" film is a th^n sheet o* plastic on whi-h onp can mark 
and obtain a raised image on the same side q\ the sheet as that 
on wh^cn marked 

J The Massachusetts Institute ot Technology has worked with a chemical 
pr^ocess tor etch?ng piastic which reportedly results in a very 
legible tactua* graphic 

K- The Howe Press, Royal Naf ond* institute ro-- the Bimd, and Re- 
cordings for the Bl ind have all wroked on and produced tool kits 
fo^" the production of tactual displays 
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Appendix D 
Generalized Problem List 



The following report is the result of an attempt to bring together 
and relate problems and issues from five areas v/here work on braille codes 
is necessary. The first section contains general considerations brought 
up by committee members in each of the areas. No attempt was made to indicate 
the areas in which the issues arose. In subsequent sections, 2.0 tnrough 5.0, 
individual problems are specified and the areas to which they relate are in- 
dicated. The indicators are found to the right of the problems in any of 
three columns- The columns are headed by letters which refer to the following 
areas: TF - Textbook Form.:t, Ilu - flusic, M 8i C - flathematics and Computer. 
Within the f1 & C category most of the items are from the math area. To dis- 
tinguish these from ones in the computer area, the fewer number of computer 
items are preceded by COM Also included, in this category are a very few items 
from the flaps, Charts, and Diagrams area- These are preceded by the word, 
flaps. The symbols found under these headings refer to problem items in certain 
sections of the committee reports for each of the areas. The commiti:ee reports 
were set up in a standard outline form using Roman numerals, letters, and 
numbers . 
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Braille Codes Pilot Project 



1.0 General Considerations 

1 Common across areas 

.11 Philosophy of transcription 

-12 Considerations basic to problems 

-13 i1odi f ication and development ot codes and techniques 

,14 Editing 

.15 Considerations pertinent to transcribing 

.16 Considerations :nvolving computers 

.17 rianuals and guidebooks 

.18 Consj'derations concerning the American Printing House for the Blind 

,19 The development of an overall code of braille 

.2 Specific to a>"eas 

.21 Textbook Format 

.22 [lathematics and Science Area 

.23 Music Code 

,24 Computer area: code development 

-25 Maps, Charts 5 'and Diagrams area 

2,0 Problems of Symbols and Rules Involving Syrroology 

,1 Review of symbology and conditions of use 

-3 The representations ot symbols 

,4 The placement, arrangement, or alignment ot symbols 

-5 Other symbology needed 

3.0 Formats and Linear Displays 

J Formats 

.11 Formats for aifferent parts ot a book 
.111 The cover and volume identification 
.112 Title pages 
,113 Indices 
. 1 14 Appendi ces 
- 1 15 Glossaries 

J2 Formats for page variations 
.121 Pagination 

,122 limbered and lettered lines including those which are to be counted or 

otherwise reckoned and measure numbering 
-123 Page titling and key and time signatures 
.124 Alignment and juxtaposition of materials 
.125 Runovers, word and measure division 
- V?6 Margins 

.127 Footnotes, references, marginal information, and glosses 
-128 Transcriber's notes 
O J29 Variant type forms and print devices for emphasis 
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.1291 General considerations 

-1292 Different print type fonts 

.1293 Italics 

. 1294 Double cans 

, 1 295 Underscoring 

J296 Paragraph headings 

.1297 Colored type 

-1298* fliscellaneous designata 

.13 Formats for- Language and Special flaterials 

,131 Systems of pronunciation, nronunciation marks, and punctuation 

.132 Plays 

.133 Poetry 

.134 Foreign languages 

.2 Linear Display:^ 

-21 General 

,22 Types of displays and their placement 

.23 Modification and alteration of displays 

,24 Titles, headings 

.25 Designators, indicators 

.26 Spacing 

.27 Alignment 

.28 Margins, identations 

-29 Runovers, division of materials 

.30 References, footnotes 

.31 Enclosures, explanatory materials, entries 

,32 Techniques and miscellaneous 

4.0 Mon-linear' Displays 

5.0 Factors Needing Development 

,1 Complete codes 

.2 Symbol ogy, format, and rules 

.3 Displays 

.4 Special factors needing development 

.5 Music materials needing development 

6.0 Resources 
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Braille Codes Pilot Project 



1 .0 General Considerations 

. 1 Common across areas 

-11 Philosophy of transcription. 

Some of the items within this report are posed as questions, some as 
statements, all represent considerations or judgiiients by members of 
the committees about what needs to be done to improve braille and the 
plight ot the braille reader. Not alt of tlie considerations were intro- 
duced by committee members in all of the areas but occurred with greater 
or lesser frequency- Those items under general considerations are not 
designated according to the area from which tiiey came. The ones under 
the more specific problem sections are so designated, and an attempt 
was made to generalize the items across areas- To determine the exact 
problem for a given area, it is only necessary to refer to the committee 
meeting for that area. 

The items included in this subsection are not the only ones which are 
pertinent to a philosoohy behind the translation of print to braille. 
Many of the considerations and questions from other of the subsections 
below are also applicable. The reason tor singling out the "ones in 
this section was that so many of the problems listed later had their 
origins or solutions linked to them- 
-111 An enduring and pervasive issue in all of tlie code areas concerned 
the degree of equivalence of braille and the ink print copy or, in 
other words, isomorphism versus divergence- This issue arose in all 
of the areas, and those from the computer and math fields favored the 
exact correspondence 
.1111 Empirically those favoring the exact correspondence were those whose 
work was technical or such that required a close interaction with the 
sighted or sighted literature. Should different contingencies be 
considered for these somewhat different groups. 
'1112 In what ways is it important for the student to know how the print 

format appears Should a grade level factor enter ir)to this question . 
.1113 What considerations relevant to the equivalence issue should be 
made regard-ng visually handicapped students in public schools. 
.112 Another factor arising in a number of the areas, albeit at times only 
imp! icit ly ,conce'^ned the unit of recognition in braille reading. It 
was apparently assumed that this unit was the whole word, and that 
braille reading occurred in a manner similar to print reading- The 
effects of this assumption on the codes are the establishment of rules 
and practices whose purpose is to maintain the integrity of the whole 
word. However, research has indicated that the unit is the individual 
character which along with the other characters in a word is sensed 
in a spati a1 -temporal sequence- These results have implications for 
the use of contractions in words and the division of words. 
•113. Another issue which arose in all of the areas was that space saving 

IS no longer the important consideration it once was, and now greater 
Q emphasis should be placed on the readability of braille- 
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114 One further item for consideration was that an attempt be made to 

.determine the tactual meam ngf ulness of changing print practices, and 
that research and changes of the code should be based on maximum 
readabi I i ty , 

12 Considerations basic to the problems. 

121 Overall the principles and laws of visual perception do not apply to 
tactual nercepti on . 

1211 Compared with vision tactual perception is more restricted, less sen- 
sitive to detail, and has more of the quality of serial integration. 

1212 Some material cannot be represented in a way which is tactual 1y 
meaningful to most readers, e.g. three dimensional drawings. Other 
alternatives need to be investigated, ^' 

1213 More information is needed about tactual perception. Principles need 
to be developed which will define the tactual perception of patterned 
displays- 

122 Integral to the study and development of braille and tactual displays 
is the experiential level of the reader, 

1321 Affecting the perception of symbol ogy and displays is the reader's 
developmental age and his previous experience with the symbols and 
di spl ays , 

"1222 Advancement in this area has been retarded because of the absence of 
training in reading tactual displays as well as the lack of kiiowedge 
of perceptual factors - future work in this area should proceed along 
the lines of parallel development of these two aspects of reading 
d1 spl ays , 

123 A major problem in all the areas has to do with the lack of consistency 
and compatibility among the codes- Of possibly even greater significance 
is the transcription problem of when to use the symbology of one code 
and when to use the symbology of the other codes. 

124 In planning or considering codes for different fields some variables are 
common across all fields - vertical and horizontal factors. An attempt 
should be made to make codes compatible horizontally or where they 
share commonalities and avoid having different symbols for the same or 
similar situations This requires the determination of common elements. 
Would a computer be useful in listing or keeping track of instances 
where symbols or rules are used- 

125 The present project should consider the development of computer and 
other codes from the standpoint of eliminating the major problems. 
Fundamental issues should be resolved by whatever means are necessary. 
With the present prospect of greater resources more permanent, in- 
depth solutions should be sought. 

126 In dealing with the problems a useful distinction may be that between 
format problems and problems of linear and non-linear displays. The 
lacter problem types refer to relationships of parts internal to an 
item such as a table or graph, and the former refers to relationships 
of the text to the page and to other items on the page. This dis- 
tincticn is followed later in the sections dealing with the more 
specific problems 

127 Decisions concerning problems in the present code should be made in 
light of eventvial computerization and standardization of practice. 
On the other hand, any changes in the code should be made from the 
standpoint of the reader dnd a workable code and not ease of computerization. 
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13 Modification and development of codes and techniques - 

131 The present practices and rules of the codes need to be examined 
and evaluated, and the inconsistencies within and across codes 

el immated 

132 Within a code some of the symbolism may be deleted but there is a question 
of whether or not new meanings should be assigned to the characters 
formerly used. 

133 Format techniques and rules should be looked upon only as guidelines 
which may change with future developments. 

1331 Practices and rules should be kept current with changing print 
practi ces . 

1332 Maintaining currentness is an ongoing process and requires continuous 
monitoring of print and liaison with prv.t publishers. 

134 Because of the changing native of diffei^nf subject areas and nrint 
practices one of the characteristics of a code should be expan^i veness 
or open-endedness 5 and explicit provisions for this should be made 

at the outset. 

135 In code development and m the exposition of codes there is a question 
of whether differences based on grade or developmental levels should be 
consi dered 

1351 How could the difficulties caused by the beginning reader having to 
learn different forms of the same word be resolved. 

1352 Could the mtroductlOti of code elements be controlled and possibly 
based on frequency of occurence. 

1353 Should attention be given the tact that public school children often 
have no one available to interpret the symbols, formatSa rules, etc. 

136 Should there be two levels or grades of braille, one for the multi- 
handicapped or retarded and one for the average visually handicapped, 
viz, gra^e 1 1/2 and grade 2 for the respective grouns. 

137 The task of developing a code Is much too complex for part time 
efforts; needed are the full time endeavors of personnel hired for 
the purpose 

138 A number of problem Items which have caused difficulty for the 
computer in the translation of braille codes have been Identified by 
the Advisory Committee of the Braille Authority and Messrs. Robert 
Haynes and John Seims of the American Printing House for the Blind- 
These constitute general kinds of problems or factors to be avoided in 
the development of a braille code 

14 Editing 

141 Editing is principally a format problem, and editors and transcribers 
vary in their knowledge of the code and their practices of formating. 

142 Editing entails a decision of what should be reproduced. Who should 
make this decision and on what basis- What kind of editing is useful 
or desi rabl e 

1421 How would editing affect transcribers- They do not v;ant or feel 
qualified to decide v;hat should be deleted or changed. 

1422 Should teachers edit the books before they are transcribed- Relatedly, 
could procedures be worked out for transcribing both parts or sections 
and the whole of a book- 



1423 Would joint teacher-transcriber editing be feasible and resolve some 
of the problems inherent in the process. 

143 Should grade level considerations enter into this matter. Should an 
attempt be made to determine what the regular class teacher of the 
lower grades, K-45 requires and expects of the blind child with regard 
to th? use of the material in print books- How much is meaningful 
and used by the resource or itinerant teacher. Could information 
of this type provide the basis for editing lower level math books. 

15 Considerations Pertinent to Transcribing 

151 It IS generally accepted that transcribers prefer not to have to 
decide the resolution of ambiguities and the determination of format. 
Inasmuch as the transcribers annually produce more titles than any 
other organization this consideration should be central to any future 
work on the codes, 

152 Under what conditions should transcribers list special symbols and 
symbols of other codes in the front of a book^ 

1521 What should the transcribers do if they don't know the other codes. 

1522 Would it be desirable to determine the most commonly used special 
symbols by grade level. 

1523 On the assuniption the reader knows the other codes could just a 
transcriber's note be used specifying the other codes which appear in 
the book. Should different types or levels of books be treated 

di f ferently 

153 In reproducing tactual displays, principally maps, volunteer transcribers 
are forced to make decisions about a number of factors which, for the 
most part, they do not have sufficient information to resolve. Answers 
to questions such as the following are needed by the transcribers. 

1531 Will the display be tactually readable or meaningful, 

1532 Could it be made meaningful and how. 

1533 How long would it take the reader to interpret and understand 
the graphic, and would the effort be justified, 

1534 Has the map already been produced and is it available elsewhere- 

154 Would using key punch machines instead of brai 1 lewri ters make the 
transcriber's task easier and possibly encjourage more persons to become 
transcr i bers 

16 Considerations Involving Computers. 

161 Computers are playing an increasingly important role in the production 
of literary braille and have a prospectively useful role in the 
production of music and math b^^aille Any future work on these codes 
or the development of new codes should focus on this contingency^ 

162 The computer field is relatively new and rapidly changing^ Changes 
are also occurring in the technology and hardware of computers. These 
factors should be kept in mind when the computer area is considered 

in connection with the Braille codes. 

163 Considering Braille in relation to the computer field there are two 
. general areas of interest - (1) the development of a computer code 

and (2) the translation of print into Braille by means of the 
computer. 
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164 In the bi^a^lle community there are considerable questions about the use 
of computers m the translation of braille 

1641 Regarding the computerization of braille i my he helpful to dis- 
tinguish between coinp'ication and conflict v/ithin a code ■ 

16411 The former refers to different procedures, rules, or alternative vjays 
of transcribing which are sometimes complex and difficult, but 

for which conditions of use are specifiable. Involved are valuable 
techniques, nuances, etc , which should not necessarily be eliminated 
from the code because of comolexity or difficulty 

16412 The latter reters to procedures, directives, or rules v.hich do 

not adequately dirferentiate under certain conditions and in given 
situations are incompatible or controverffble These items should 
be eliminated from the code. 

1642 The computer can handle any kind of logical, unambiguous rules or 
functions for which an algorithm can be written, in practice, however, 
time and economics impose limits, 

1643 Some of the rules of the current braille literary code are ambiguous 
and conflicting- Tfiese require subjective judgment by the transcriber 
and are difficult for the computer to handle 

1644 The techniques involved in using tlie computer to translate print to 
braille have influenced the literary code and should and will in- 
fluence the developnient of codes m other areas. These influences 
will be of the natu-'e of greater consistency and standardization. 

17 Manuals and Guidebooks 

171 There is a need for a manual of format and techniques for each 

of the codes Present manuals need to be examined for completeness 
of coverage, errors, ambi gui t^^es , etc 

1711 The manuals should be cross referenced and speci ty priorities of rules 
and codes which take p^'ecedence. 

1712 Would grade level or another type of ordered guidelines be desirable for 
the introduction of contractions and other difficult symbols, 

1713 Should separate rules or guidelines be developed for students and 
teachers 

172 The present code books need more directions and greater specificity 
or rules and guidelines Also needed are more varied and complex 
types of examples This material could be placed in a supplement 
or addenda and cross referenced with the code book 

173 There is a need Tor a manual of guidelines for the production of tactual 
displays, and possibly there should be two sets of guidelines, one 

for volunteers and one for publishing houses- 

174 Should lesson books for the codes be developed for teachers. VIould 
It be desirable to present the codes on the basis of what is needed 
at certain levels . 

175 The American Printing House for the Blind has recently completed a 
1970 Addendum to the Code of Textbook Formats and Techniques. 

18 Considerations concerning the American Printing House for the Blind 
(APH) 

It IS understood that many of the current policies and operations 
at APH have their origin in past federal legislation For this 
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reason some of the conside^^ations below could not be unplemented af 
this-time. However, committee menibers felt that these suggestions 
would be beneficial to the field, and that they should be included 
in the report for futu^^e examination and action, 

181 There was general agreement that APH should assume a leadership 
role in .the development and standardization of the braille 
codes, in effecting changes or innovations in t*-^. codes, and 

in assuring the future production of braTlle. • • 

1811 Efforts and attention should be directed toward the production 
of fewer copies of a greater variety oT books. 

1812 APH should make efforts to broaden its base- of production beyond 
the secondary school level and to produce more scientific and 
technical literature. 

1813 APH sfiould have a volunteer group of transcribers connected with 
Its operations and should take an active role in directing these 
groups « 

1814 Correlate vely, the Braille authority or some other group o'r individual 
needs to monitor on a frequent or daily basis problems with. the 
codes and changes in print literature and to take immediate action. 
Procedures for developing and maintaining current standards can be 
obtained from the American National Standards Institute, 

182 APH has embarked on a project to develop a' computer ass.isted music 
translation program.. The initial phase of the project runs from May 
1971 to June 1972. 

183 Over the past two yea^s APH has developed a braille Chemistry code 
which is compatible w^th the present Mathematics Code. 

19 The Development of an Overall Code of Braille. 

191 The rationale for an expanded-cel 1 code. 

19T1 Basic to all of the code problems arid the computer translation of the 
codes is the multiplicity of meanings and the equivalence of symbols 
within and across codes, Many of the braille characters have more than, 
one meaning, and, especial ly. across codes-, a number of characters have 
the same or sim.i lar-..meani ngs • 

19111 Related to this ^s the absence of compatibi 1 i ty of rules, procedures 
etc. across codes ^ 

19112 Because of these conditions and the overlap of subject areas in texts 
the problem arises of when and how to use the different codes together. 
Furthermore use ot the codes together requires knowledge of the 
various codes- and causes difficulty in reading and hand transcr ibinq , 

1912 To resolve these problems an overall code containing a large number of 
symbols is needed to embrace the different subject areas where 
separate codes now exist. 

1913 One way to obtain more discrete symbols is through an expanded cell 
construction. " . 

19131 In this regard mne-dot braille* has recently received some attention; 
however, the number of available characters in this sytem is too 
limited to take care of the vast number of different print symbols. 

19132 A more workable system, and one recommended by the committee. Is 
a variable column width construction which is similar to the 

Q Standard Dot System proposed by the Uniform Type Committee in 1915 
nip" and, with the exception of cell height, the old New York Point System- 
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191321 With the variable width s^^stem there are mo'^'e than enough discrete 
symbols to take care ot the separate codes v/h"ich now exist. 

191322* .With the proposed system the syinbology or notation of the present 
literary code could remain much as it is, only minor, changes 
being requi red - 

191323 Where the most change in the present literary code would occur 

IS in the spac'^ng between characters and words- Overall, though, 
the number of characters per line would be approximately the s,ame- 
The change "in spacing wou'rd also require a. change in the writing 
devices: for the braille writers and stereograph machines it would 
. be only a minor modification, for the. slates it would be a design 
similar to that formerly used for New York point, 

191324 Further-j concerning de\^ices and machines, n unambiguous and 
cons-istent codes or a code is available then the technology and 
equipment - writers, reading machines, etc. - will develop. 

1914 It IS also possible t;;3t with technological developments something 
such as Interchangeable ratchets on bral Ilewri ters would preclude the 
change in spacing and the literary code. would be^ for the most part, 

■ as i t 1 s ■ - 

1915 To assure an objective, consideration of the v-ariab1e width system 
the computer committee would like to d^ssem"inate examples of the ^ 

• code and to hold a meeting of the other committees and individuals 
interested in the development of braille-. • ' 

192 Questions and al ternati v/es to an expanded code. 

1921 The variable iv^dth system should be investigated and evaluated for 

(1) the legibi 1 ity ot the characters singly/ and in combination, 

(2) the readability of words, phrases, and sentences, (3) the amount 
■ of changes required In the existing system, and (4) its overall 

teasibi h ty 

1922 is an all embracing code .desi rable from the standpoint of the present 
Math and Music codes and the material available in these areas, 

the habitSs att » tudes and type ot the consumer, the post, hie greater 
amount ot material to be learned, and the equipment and wnMng 
devices currently used: 

1923 Would the variable w^dth code ma.ke the e^^sting codes simpler or 
more complex in terms ot symbol units, rules, etc. 

1924 How would the proposed code affect the number of symbols per. line 
and the amount of material per page. How would tables, charts, etc. 
be at fecied ■ 

1925 How would the variable width code affect learning to read and reading 
behavior in the lower grades. What affect would it have in the later 
grades and on those adventi ti ous iy blinded. 

1926 Inasmuch as the principal source or conflict or problems stems from 
the relationship between the Math code and the emerg ing* computer 
code could these ditferences be resolved and would this constitute 
an acceptable alternative to the variable width s^/stem- 

2 Specific to Areas 



21 Textbook Format 



211 Problems in the textbook area revolve primarily around format 
practices and rules. 

22 Mathematics and Science Code. 

221 At the elementary level teachers feel that the math code is too 
complex and tb.at more time is spent working with the code than 
with the math concepts. 

2211 Some code elements may interfere with the concepts being taught, 
. .e-g. work with square figures often does not occur until the 

third grade but the symbol for the square is introduced in the 
first grade How does this situation influence the child's 
concept of a square. 

2212 ' Could the code be simplified fo^ elementary level students. Would 

a graded teaching manual alleviate some of, the difficulties 
with the code encountef^ed by the young child Should math series 
* be surveyed for introduction of symbols and concepts and the 
results used as a basis for the introduction of symbology . Would 
changes in subject st'^'ucture or cu^'riculum affect the manuals. * ' 

222 A recent revision of the math code has been , made but it has left unattended 
a number of items which should be included in the code^ A review of the 
code is needed to determine what is missing and what should be included. 

223 Absence of official adoption of the flath Code has been considered partly 
responsible for the few number of voluntee^^ transcribers in this area. 

224 Eventual certification of math transcribers presumably by the Library 
of Congress is anticipated- 

23 [lusic Code 

231 The exact duplication of ^nkprint copy resuVts- in the representation 
of some unnecesscj-^y symbol ogy. and material in braille, e-g.-clef 
signs and parentheses Could conventions be established for what 
should be included_ in braille. Should a grade level or a beginning 
music level' factor enter into what is represented in braille. 

232 in print music there are different ways of depicting -the score; also 
there are anomalies peculiar to a composer or autographer, and sometimes 
the text contains errors- What should be done with these things - should 
the anomalies and errors be changed; should standard guidelines be 
developed and specified for these variables, 

233 There are a number of different methods of presenting braille music, e.g, 
bar over bar, line over line, etc. whose use is determined by considera- 
tions based on the music, 

2331 Can the conditions under .which these methods are used be specified and 
listed- 

2332 Should ohe method be preferred to another Could the best method be 
determined, 

23321 Should bar over ba** be used in preference to line over line for simple 
and elementary music - 

23322 Should line overlinebe used more often. Under what conditions* 

234 The reading of intervals for solo instruments in the trebel clef and 
• orchestral scores va^es - solo read downwards and orchestral read , 

upwards ^ . ■ ■ 

2341 Which is the best method of reading. 
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-2342 With the exception or keyboard music why couldn't all intei^vals be 

read upward ♦ 
235 — T-he braille representation ot the more complex music requires stylistic 

and » ntei^pr etat 1 ve decisions which will be ditticult for the computer 

to handle 

'•236 The compute' i zot"i on oT bfoille music will lead^to a more standardized 
reproduction than was heretotore possible- 

^24 Computer Areo. Code Development 

■241 The things which need' to be considered in developing a computer code- 
are those which have already been reviewed and worked on by the 
Braille Authority Advisory Committee, l e the development of notation , 
methods for handling special displays , and rules for use of symbols 
and formats ' . • 

-242 According to the committee there is nothing especially unique about 

code development, for the computer field except tor special symbols and 
some displays which are not much different f^'ow those encountered 
1 n other t lel ds 

.243 In comparison with some 0"f the othe^- braille codes the computer code 

has a rest^'Cted audience or l^-mited interest and should be considered 
as a subset of another" code, most Hkely the Mathematics and Science 
code On the othe*^ hand, the computer^ code has broad applications 
and Its importance and use will 'ncredse considerably in .the future, 
-244 The big problems for the computer code and cthe^^ codes as well, which have 
already been mentioned abo^e, are those of deciding when. to use the 
different codes and the multiple meanings and the vartant.,uses of the 
characters. ■ - :,^.^^Il.Ai1....^L..^.:..^ — 

.245 What po^^tion of text material should use the computer code notation 

and what parts should use the lUe-^ary and Math codes notation. 
-2451 It i.s generally agreed that the listing of programs and- displayed 

coding sheets should be represented in the computer code Are there 
other distinctive items for which a certain code can be specified. 
-2452 What should be done when a computer word or expression is embedded 
in a different text Can the conditions be specified under which 
this Situation can be handled ^ What should be done when computer 
" _ materials appear in lower level (high school] textbooks. 
-2453 ."Should a rule be developed specvtying that computer manuals are 

nonlite^ar^ and theretore would use computer notation and punctuation. 
^246 The ditferent languages in the computer i i eld' present different problems 
with respect to the development of a computer code Provisions need' 
to be made for these different systems. 

,25 Maps, Charts, and Diagrams A^^ea 

.251 Over the years there has been little change in the production of 
maps by publising houses; only wUhin the past five^years, 
approximately, have, new procedure been t^^ied, but, the main, . 
without a reliable evidential basis^ 

-252 Considerat "^on should be given to having standard, commonly 

occurring maps designed and produced by professionals, possibly 
at a central agency 
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253 Inasmuch as most visual oiaps are generalized or distorted to delvrreate 
• important landmarks there \s no good reason why tactual maps should- 
not be distorted to make them more tactual ly meaningful, 

-254 tn-the~pr oduction of tactual maps consideration should be given to 
making the maps useable by the partially sighted. In doing this, 
practices appropriate to the two modalities need to be compatible- 
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2-0 Problems of Symbols and Rules. Invol ving Symbology 

♦1 The use of much of the symbology of the different IIE,G 
areas^ needs to be rev iewed . Coincident wiltithe 
review should be a specification of "the condUions 
under which the symbols are used - Answers to many 
of the questions below should be sought m the re- 

.11 Are the items wh^ch the symbols represent suffi- IIH2 

c^'ently defined to delimit or specify the invariant 

use of the symbo Is , . 

^12 When should the symbols be used. ' ' I1A1,BU 

. -1I1L3 

-13 How is their use influenced by different types of 

materia) - . E ,F 

-14 How frequently are the symbols used. C,F1 

.15 If used 'infrequently should they be eliminated- C,F1,G1 
16 Is what the s)gns rep^'esent meaningful or signi- 
ficant in terms'of distinctive information im- 
parted. , ' llFl 

Al It the'Tirformat ion jS not distinct! ve or is un- 
necessary could the Symbols be eliminated. Fl 

'18 If eliminated should other meanings be\assigned 

to the characters . . F2 

19 Under what conditions should the symbols be used 
in various language forms, eg- prefixes and 

suffixes . El ,2 ■ B3,I ' • 

.20— Could the use of the symbols be the same m all 

words and content wUhin a given- area. E^ES^F 
♦21 Under what conditions should special or clarifying 

symbols accompany other codes. IIF2,H4 D^E 

-22 What effects will revisions or' changes m the 

symbology and rules have on other parts of the 

code and on other codes- A2,D 
-23 Should the readab'^Hty of certain symbols singly 

and together be detennined. ' - • CI ,D1 , 

HI ,2 

-24 Should a standard l^st of special symbols and — 
forms be prepared, e.g- abbreviated words and 
• measurements, G2 
-25 Are the rules tor use clea'*, unambiguous and com- 
plete ■ • E Ala, HI, 
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.26 Should certain opev^ations or transpositions implied 
by the symbols or content be made for the reader by 
the transcriber. 

-27 What are the effects of grade level on the use of 
symbols, or, in other words, what considerations 
should be made about grade level and the use of 
symbols. 

.3 What should be done about different symbols repre- 
senting the same things within and across codes r 
.31 Should the characters or signs be the same, 
,32 Under what conditions and for which code elements. 
.33 Do and should symbols within a code always mean 

the same things 
.34 What should be done about variable print practices 
- of using the same symbol in different ways. 

.35 Is the meaning of the different print representa- 
tions the same- 

.4 What should be done about the placement, arrange- 
ment, or alignment of symbols together and with 
other material s - 



-41 Wha'i d*^e the most readable ways of using certain 
symbols together 



42 How do they best represent the pi^int expression. 
.43 How does their disposition best preserve the 
character of the material' 



.44 What should be done when the material in question 
is carried over from one line to another or one 
page to another. 



.45 



.46 



What should be done about "floating dots/' the con- 
dition in which the relationship among dots in two 
or more cells makes the level of some of the dots 
'difficult to determine or m other ways causes loss 
of alignment or orientation to the. characters. 
These configurations are especially difficult for 
the young child- Could a special Indicator or re- 
reference sign be developed- 

Are there grade.level considerations which should 

be made regarding these questions. 
Symbology o*^ notation is needed to represent new, 
special, or currently undeplcted print symbols m 
some of the existing codes. 
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51 Are the print sumbols sufficiently invariant and 

widely recognized and agreed upon. II Ila 

.52* Should braille or some other signs be used to re- 
present the print symbols- ' ~ II lib 

' • Com 

.IIIB4 

-53 In the music area a representati on . i s needed 
showing when two fingers or two hands are to 

perform some action ^ " - IIIH, 

UIKl 

3-0 Formats and Linear Displays 
. 1 Formats 

,]] Formats for the different parts oT a book 
.111 The cover and volume i dentif cati on : 

.-1111 Where on the cover is the best place to iden-- 
tify or title a braille volume. Where would 
the title be most readable and accessible- IIIAla^b 

.'1112 In which direction should the title run - 

horizontally or ve^^tically. Ic 

.1113 What information should be included along with 
the ti-tle- Could the Arabic numerals be sub- 
stituted for the Roman for the volume number 
on the binding .Id 

.1114 Should the>^e be different ways of titling dif- 
ferent types of books -or books produced by press 
and those "produced by b^-ai 1 lewri ter, Guidelines 
are needed for both braille and print title 
pages. le 

112 Title pages - . 

-1121 What IS the best format tor the title pages. 

Where should the material be placed on the page^ 
Should It all be left - 'Justi tied . A2a 

.1122 Should different items of information be in- 
cluded fo"' ditferent types of material, e.g. \ ■ 
the initial tetters of words contained in a 
volume of a dict^^onary 2b 

.113 Indices 

-.1131 Are indices their most readable- form. A4a^ 
-1132 Shpuld the index terms be tuHy capitalized 

or italicized when they appear. as. such in 
^ print, 4b ■ . ■ 
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113,3 How should they be paginated (see pagination- 
s' 121) What should be done when a volume 
starts in the middle of a page- . 4c 

.1134 What should be done w^th subheadings, in indices. 
Should they be indented and how. (See Runovers 
3 135) 4d 

,1135 Should a standard terminology be develo'^ed for 
the characteristics of braille and the rules of 
format, etc ^ to be used m the indices of manuals 
and texts dealing with braiHe- Should that 
which IS used m the official code book be the 
standard. . 4e 

,114 Appendices 

1141 Where should appendices and fnateria-ls, which is 
referred to and needed in the text but which is 
ordinarily found in the back of the print book, 
be placed in the braille book - within the volume 
where the reference is made, at the back of the 
braille volume, in the last braille volume, or 
in a supplement A5' 
11411 Should its location be contingent upon the sig- 
nificance of the material 5a 
,11412 Could such material be classified according to 
diffe»^ent types" ■ Shoul d si^e c amount of ma- 
te»^ial determine placement 5b 
.11413 What should be done if the material is referred 

to repeatedly througout the text. , 5,c 
.11414 Could guidelines be developed to indicate 

how such mate»^^-Q^ should be handled. 5d . 

115 Glossaries 
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.1151 Should" there be more braHle explanatory material 
in the glossary sections of books « 

,12 Formats for page variations 

-121 Pagination 

-1211 What .s the best manner of numbering pages- 

Where and how should the brai.Ile and ink page 
numbers be i ndicated 

.121)1 "Shou-ld page numbering be, the same for 

different types of materials within and 
across areas . , 

•12112 Where on the page would the numbers be 
most accessible 
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-12113 Should the ink print page number appear at the 
top or the bottom of the page with the braille 
number opposite or adjacent thereto- Should 
the numbers be on the right hand side of each 
page. 

-•12114 How should the 
ink page stops 
page. 

-12115 How should the pages be numbered when an 
article, e g biog^^aphy, is inserted 
between the pages or a text. Could the 
phrase, "continued on page so and so," be 
used 



number s be indicated 
somewhere within the 



when the 
brai 1 le 



..-122 

-1221 

-1222 

.1223 
J 224 

-1225 



Numbe'^ed and lettered lines including those 
which are to be counted or otherwise "Reckoned 
and measure numbering. 



Where and how should the numbers be placed, 
Indented, and spaced. Spacing needs to be 
different for different sized numerals and 
allowance made for runover indicator's 
How should measures, pa^'alleU; and braces be 
numbered tor solo stringed instruments, un- 
barred mus^c, and choral music- 
Do some of the designator's need to be 
accompanied by a transcriber's note : 
In the Bible the print numbering practice 
vanes, should a standard practice be 
developed tor Brai lie . 
Under what conditions should number and 
letter" signs be used - 



1226 Rules and procedural guidelines for the above 
need tp_be. clarified and expanded in the 
code manual s 



123 Page Titling and key and time signatures, 



.1231 



Where and bow on the page should the title 
a book and the key and time signature of 
a score appear - at the top of every page. 



of 



2b 



inB2c 



2d 



IllB3a 



IIIEIa 



.II1E2, 
3,4 

IIIE3 



II1B4 



lllB3b 
3c 



Maps 
IVB 



IlIElb,2 



full 



spel ling o- 
s igns - 



•abbreviated," with or without cap 



.1232 
• 1233 



ERLC 



How should a change of signatures within 
a page be- indTcated 

Fc the young child could something be 
devised to jnd'cate which keys are, to be 
p 1 ayed - 



lllBla 
b.c 



lilFl 
F4 
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Alignment and juxtaposition of materials (Related 
to Runovers and ha»'g"'ns)- 



-.1241 When two o*^ more lines ai^e -^elated or, in some 

wav, correspond and unequal designators, expressions, 
or directions appeavat the beginning of the line 
how should subsequent material be aligned. 

.1242 Should vertical alignment be different tor different 
t^^pes ot material' and dnterent operations. 

■ 1243 When two lines are to be fead together and one 

line "lb regularly longer than the other should 
• there be a ce-^ tain way ot always ordering .or 
juxtaposing the imes. ■ Should there be exceptions 
at the elementary level . 

■1244 When lines of material are to be read together 
or- associated could they be placed on tacmg 
pages 

.1245 In the development of mathematical principles 
could the statement and reason be alternately 
presented How should they be designated, di- 
vided when j'unover, and indented ^ 

.1246 Could the statement and reason ot mathematical 
principles be set up s^de by side Should dif- 
ferent types of these materials be set up dif- 
' ferently 

1247 How does the extra space between lines at the 
elementary leve'^ and the use of tracker dots 

' where there are seven or mfe spaces between 
symbols affect the reader's ability to verti- 
cally and horizontally aVign the characters: 

1248 The rules gove-'mng the p^'actices of alignment 
m the code manuals need to be clan tied and 
expanded and more examples given- 

■ 125 Runovers, Word and Measure div"v^H-o-n and 

Hyphenation iRelated to Alignment and Margins-) 

-1251 Should .certain types of material be treated dif- 
ferent ly regarding division and continuation 
from one line oj page to the next IllC4d 

'1252 Should different tuncti ona I -modes determine 

where materials are broken and the disposition 
of the parts, e.g. m music the length of. in 



ERLC 



accord measyes , 
1 inked modes . 
1253 Could a pno^^Uy 
the code manuals 
inadequate, and, 



and in math linked and non^ 



b>eak list be developed in 
f'ules govefning runovers ai^e 
in general, more rules and ex. 
amples are needed toxover a greater' range ot 
situati ons . 



Ala,Bl , 
Blc 



IIIBla.b, 
B4 



B5 



IIIB4 



IIIE2b 



2c 



Alb,2 



B3,4 Al,3 



CI ,a,b 



A2a,b" 



B3b,c,2, A4 

3 - 
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1254 



1255 



.1256 



1257 



.1258 



How should the break be induated. Does it always 
need to be indicated Could the present practice 
-of hyphenating words be eliminated- 
Where should the continuation sign be placed, in 
relation to the break - after, before* the re-, 
sumption of the materia^, or in both places 
Does use of the hyphen save much space. Does 



B3a 



its use 
used in 
program 



affect readabi 1 i ty • 
the- 1 iter-ary brai 1 le 



The hyphen' i s not 
computer franslat-Ton 



When a division is made at a sign of operation, 
where should the sign of opei^ation appear. - at 
the end of the .line, at the beginning of the 
next'l^ne, or at both places. 
Should division of materials and indicators 
thereof be handled differently for children in 
the lower grades . 



126 Margins (Related to Runovers) 



1261 



-1262 



1263 



.1264 
.1265 



127 



.1271 



Often more symbols per line or a line wider 
spaced than what -s currently used is needed. 
Could the publishing houses produce a 40 or 
41 cell line since the current standard of 
38 IS primarily a , con venti on , 

Should ditterent types of material be treated ...... 

differently with respect to margins. Could 
different materials be classified and specifi- 
cations developed for the different classes.- 
Is the proposition factual that most braille, 
readers prefer all material flush with the left 
most margin because it is more accessible and 
diminishes search time: 
Where on the following 
beyin. Should they be 
Should different . types 
marginated differently- 



1 1 ne'should runovers 
indented, 
of runovers be 
What could be 



done 



with 



excessive runovers 



Footnotes . 
glosses - 



references, marginal information, and 



-1272 



Could notes be cl^i^ssitied aS to their kmd and 
function and should they be treated accordingly. 
Particular attention should be given to the 
notes of plays. 

Should their length and'number enter Into 
how they are classified. 



ERIC 



IlIC4a,; 
b ,c 



A4,b 
IIIA4c,d 

4b 

4a ■ 
4e 



Com 
111-B6 



IIIBl 



III 



B2 
83 
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3b 
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1273 Where should the notes and glosses be placed - 
next to wordj at end of line, at end of sen- 
tence, at end of paragraph, at bottom of page, 
at end of chapter or section, in back of volume, 
in back of book, in separate ^'Olume. Should 

. the^ be indented-. Should they be separated 
from the otoer material by lines of dots^^: 

1274 Could their class if ication determine. where 
they are placed 

1275 How can they be referenced or indicated. 
-12751 How can the reader determine which note goes 

with which indicator - by numbering, by 
repeating word 
,12752 Under what condit-ons should the two 

procedures be used. 
.21753 Should there be different indicators for the 

different types of notes, 
.1276 When referencing material should the Arabic num- 
ber's be substituted foV Roman numerals BS the 
code recommends? 

1277 What should be the order of presentation of 
footnotes and glosses when both are copious- 

.12771 What are the conditions on'which the orders 
a'e based 

.12772 Whe^e and how should the pages be numbered when 
the notes or glosses are continued over 
several pages - 

1278 Where and how should the ^author's initials or 
other references be placed and indicated when 
they are tound below and to the right of a 
passage or verse and sometimes preceded by a 
hyphen or dash^ 

1279 Are the rules governing the use of footnotes 
tor tore'ign longuage (section 5, T-F ) adequate 
for all prose material Glari f -^cation of the 
indication of footnotes is also needed in the 
manuals 



3d inG2,a,b,c 



3e 
3f 



fi 
f li 
fill 

3g 

3h 
hi 

hii 



3i 



Gl 



3c 



Gl 
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.1281 



1282 

1283- 
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When t^'anscM ber-r notes and keys a^e used with 
displays what should be done about the following: 
placement* division, indentation, spacing^ 
designation, vocabulary level and differentiation 
of author's and t^'ansc^i be*^ ' s notes- 
Should there be special symbols indicating a 
transcribers note • 

Where should the Indicators and notes be placed 
relative to the materiel •referenced. 



IIIDI 
1IID2 
■D3 
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1284 For the mathematics code a transcriber's group- 
"ing symbol dots 6 and 3» has been developed 
which IS placed beto^e and after tlie note. Is 
this the best form of indicator that can be 
devised 

1285 in composing notes the grade or developmental 
level of the vocabulary should be appropriate 
Could standardized messages tor frequently oc- 
curring conditions be developed. 

1286 How should transcribers notes be spaced 
relative to margins and material above and 
below Should different types of materials 
be. spaced dUterently, e g literary vs^ ex- 

. ercise materia I 



D4 



D5 



D6 



129 Var ant Type FornriS and Print Devices for- Emphasis 

1291 D'tferent type forms, italics, capitalizations, 
etc- often a^e means of emphasizing or distin- 
guishing mate>"ial in text??; in othe^' cases /they 
are merely commercial artifices Could a de- 
termination- be made ot the significance of 
these variant forms. Could the variant forms 
be classified and treated accordingly'. 



12911 In rescuing these problems a central 
consideration should be the differences 
between working on plabtic, paper, and 
metal ■ 

12912 What consi de*^ at^ ons shouM be made about 
this matter with regard to transcr iber s - 
They usual iy delete as much as possible of 
these contrivances.. Should there.be 
conventions for this. 

Especially in the Mathematics and Computer 
areas provisions are needed tor different 
print type ronts -and ditterent sized type ■ 



niEl , 
a 



Elb 



Elc 



1292 



12921 



-12922 
J 2923 



FRir 



Could symbols be devised tor these items. 
Should the symbols be standard across areas - 
Where should these symbols be placed in reter- 
ence to the material being modified- 
When a special braille symbol is used for a 
special print symboU should the print symbol 
be depicted somewhere so the braiUe reader 
will know how it appears 



IIICl 
Com 

IIIA28, 
c 



IIIC2, 

Com 

lIIA2b 

IlIC2a,c- 

C2b . 



c2d 
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1293 What should be^'done with rta^ics 
sign The Braille Autho*^it^ has 
el ^imnate this sign. 



and the ital iq 
been asked to 



12931 its use requi»^es a subjective judgment of what 

should be emphasised or d^st^.nguished - 
• 12932 There is also the matter of when it should be 

introduced in Brai 1 le- 
12933 What effect does Us use have on the readability 
' of brai lie 

•12934 Could more meaningful objective conditions for 
Its use be es tab 1 1 shed - 

-12935 in the expression of development of special 
laws, principles, or mathematical formulas 
made up of ditferent parts should one of the 
parts be in bold tace or italicized type or 
should, some other special indicatO"^ be used to 
delineate and distinguish .between them- 

-12936 What should be done when a bold face or other 

type IS embedded in another special type such as 
italic^ Provisions a»e needed for this situation. 



1294 



12941 



12942 



.12943 



Double caps - In 
of. caps - shoul d 



ink print there are three types 
these be represented in b^^aille 



When should they be used or, not used- Should 
some other procedure be used f"or directing 
attention to the material ^ 

When a considerable amount of fully capita- '2ed 
material appears within the text should some 
symbol other than the double caps -before each 
word be used Could the italics principle be 
used. 

How much space should be saved for varying 
amounts of material using double cap^ as 
opposed to a symbol preceding the ' .. ^ 
capital ized mate* lal . 



1295 



Underscor 1 ng . What 
dots or smooth 1 me 



1 s the best method 



-12951 



Should spacing between underline and material 
be considered. What is the optimum spacing 
between the line and the material above and 
below. ' . • 

.12952 Is there a grade level factor invol ved which 

1 s related to spacing ^ 
-12953 Should italics be used instead of underline- 
Under what conditions should the italics 
O sign be used- When should the switch be 
ERIC made 



II1E2 



2a 



2b 



2c 



2d 



lIIE2a 
II1E3 



1I1E3 
"3 a 

3b 
3c 

inE4 

4a 
4b 

4c 
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■ 1296 Pa*^agraph headings - material on headings needs 

review and clar 'f ication- ■ - 

■ 12961 Have too manj/ distinctions and provision been 

•made for the d^ffe^-ent forms of headings, subr_„.. 

headings* etc Could this matter be simplified. 
.12962 Should a V-me be skipped before a heading to 

emphasize change 'H topic - 
.12963 Could the d"' tf erent lae for the vcmous types of 

headings be specified. Should the treatment of 

these types be standardized or only kept con- 

5 istent within a text- 



.129? 



12971 
129/2 



19273 
12974 
12975 



-1298 



12981 



Colored type 
siderably . 



Its use IS on the increase con- 



l^ihat should be done with colored print - should 
It be codec; or boxed or unde^ 1 ined , .etc. 
Should a judgment be ffiade about whether the 
mate'^ial is meaningtu! or referenced in the 
text or v^hether it is merely tor eye appeal, 
and then treated accordingly. 
What should be done with colored sections of 
books. 

What should be done v;hen different shadings of 
color's are used tor different purposes. 
Should dit terent constructions be developed 
io^ different situations - could these situati,ons 
be 1 sted. - 

Miscei laneous . des ' gnatd - a^^rows, ov^^'lines, 
numbers 

Where and how should arrovNis be placed that 
po-'nt to wo^'ds or diffe^'ent parts of v^ords. 
, Could different situations be determined for 
which diTfe'ent conditions practices 
ccul d be dev i sed 



IIIE5 

5a 
5b 

5c 

111E6 
6a 

6b 

6c - 
6d 

6e 



lllE7,a, 
b 



12982 



segment designations be. 

row ot dots 3 and 6 placed above 



12983 



129831 
129832 
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How shou Id 1 1 ne 
treated- Could a 
the mater iai be used to designate the segment/-. 
f-or .tu|ur:.e.d.\ be ss and chord analysis in music 
and othe^' matenais where numbe'S appear under 
a symbol what is the best way of presenting* 
Rules and symbols are needed tor this material. 

Is interval interpretat"»on easier when 

represented by numbers 

For reading inte^'^vols the current code symbols 
are in contradiction with print and w^th the 
logical ordering ?n harmonic constructions: 
Could better a 1 te^'nat ^ves be developed- 



II1E4 



!lU2a,b 
2c 

2d 
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•13 Formats tor Language and Special flatenals 



131 systems or pronunciation, pronunciation marks, 

and puncutation- illC 

131^ In the 19/0 addendurri to the Braille Format and 
Techniques manual diacritical notations has 
been worked out tor riue new d «ctionai"ies « 
Webster J New World 1970, American Heritage, 
Random Hoi.'' ^. Funk & Wagnal , and Scott- 
Foresm.an: Should these systems be evaluated- IllCl 

1312 What 'S the ^ purpose ot having three t.ypes of 

stress s^gns- Are they.all needed, . C2 

.13121 How do these signs atfect the readab^ity 

of wo- ds 2a 
T3122 Is there a grade level factor involved in 

, , their mtroducl'On and use .2b 
.13123 The conditions tor using these s^gns needs 

to be claruied and specined more ngidly. 2c 
-1313 What should be done w*th diacritic mar~k-vngs 
appearing in spelling booKs which are 
different from those provided in the code. 
Mark according to and rere»encing new code 
revisions. C3 
Should special signs be provided and. noted. 3a 
Should ones from the code be used^ 3b 
Should special symbols be delineated in a 
standard wo^ ■ 3c ^ 

Occasionally/ phonetic and aiacntic signs 
are used together which means that the same 
signs having d'^fferent nieamngs are being used 
in the same word ■ 3d 
The braille phonetic code conflicts with 
braille accented letter signs of foreign 
languages - could this situation be ■ ' 
remedied. 3gi 
Would the use of a special indicator- 
resoUe this problem 3di 
Could warn-ng statements or notes be used 
to dif f e» entiate^'or specify the different 
systems that are used and how they are 
used," 3dn 



13131 
13132 
13153.- 

13.134 



■ 131341 



131342 



131343 



132 Plays 



1321 A sfandard method of representing should be 
-.devised- Should the standard method be 
related to the t^pe of pUy^ 



UIDla 
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1322 What would be the b^st wa^ of differentiating 

actors parts, stage qirectTons, and stage settings- 

1322) How should the di fferent .actors parts be repre- 
sented^ How should )t be indicated that a 
second speaker- is to complete a line- 

13222 How should stage dvections and settings be re- 
presented Where and how should they be placed. 
How should they be designated. 

13223 Where should 'notes be placed relative to their 
reference How should this situation be treated 
where the notes are copious (See lil A 2) 

133 Poetry 

1331 What is the best way of presenti ng poetry . Should 
a standard method be devised, 

13311 What should be done with poems having unusual for- 
mats > e g shaped Hke a tree^ or the work of E.E- 
Cummings 

13312 U the print tormat is not followed how could the 
appearance or structure of the poem be indicated 
to the reader- is ^t necessary to-show th^s, 

13313 Should a transcriber s note be used describing the 
structure of the poem _ a 



lb 
bi 
bli 
bm 

D2a 

ai 

aii 
ail i 



-vl34 
.1341 



.1342 



1343 



.1344 
.1345 



uc 



Foreign Languages - 

All languages for which braille notation is* avail- 
able need study ot the^r s^mbology and its use. 
Review shouid be made of Loomis' Standard 
English Bra'^lle in 20 Lessons, 1947 , for her 
treatment of accent and diaeresis signs in foreign 
languages - 

Transcribers should be consulted about foreign 
1 anguages because there are differences among them 
in the way they tr^eat ambiguous or problem 
SI tuations ■ 

In print language texts much of the materia! is 
presented spatially - how should it bedone in 
braille. Some guuJehnes tor certain braille re- 
presentations can be found in the grammar section 
of the Textbook. Code and need to be cross-ref er- 
enced^ 

Should notation and rules be developed for languages 
for which p»'Ovisions are not presently availablej 
eg. Portugese 

In developing material for foreign languages it 
should, be kept in mind that the transcriber ■ 
doesn't necessarily know the language with which 
he ^s working • 



D3a 



3b 



3c 



3d 



3e 
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• 1346 It IS the attitude of many, that Engl ish- br-arl 1e 

and foreign language braille should be kept 
separate, i .e , special provisions tor each. 3f 
.13461 In changing or shitting from English to. a 
foreign language, eg- in a grammar book, 
there is nothing to indicate the change, 
which situation i^s confusing to the reader- "fi 
•13462 Should some symbol be used for this purpose. 
Could the Italics sign be used to show the 
change of language If so, what should be 
done with material that is already m italics. fli 
-13463 More provisions on the use^of italics in these 

situations. a>^e needed in the TF manual - fill 
-1347 For tha transc'iption of foi^ei'"gn "words , braille 
grade 1 is used whi^'e the other characters re- 
p-^esent accent and sounds. 3g. 
-13471 How should inflections withtn and between woi^ds 

be represented in foreign language transcription. 
For rules on inflection between words the' foreign 

• ■ language section of the TF manual needs to be 

c^oss referenced w'th the speech instruction 
section - - ^ 3gii 

/13472 Should the slash, which ordi nari ly has no space 
, on either side, be accompanied by spaces if it 
appears so in pnnt- In Spanish and Italian the sign 
for the slash also represents the vowel sound i 
acute. Could the dash.be used tnstead of the 
s 1 ash symbol . ' gi i i 

-13473 In foreign languages italicized vowels mean that 
the vowel is stressed, however the s also is 
frequently italicized which Indicates it 
carries the "z" sound^ How, should these items 
be represented in brail le where there is a 
special sign tor stress and a sign tor italics- giv 
-13474 In Italian acute symbols for the vowels are 

needed. gv 
■13475 When the text" or main part' is m one language and 
a footnote or reterence ^s in another should the 
accent signs differ for the same word in the 
di f f erent languages - gvi 
-1348 The dia.£e^.s„.L in French Textbook Format allegedly 
IS confused frequently wUh the macron-- What 
could be done to el 'minate this confusion- 3h 
-1349 When most of the words of a sentence are in 

English what should be done when to, into, or by 

comes before a foreign word. Should these 

prepositions be contracted or written out and 

should they be placed adjacent to the foreign 

word^ 31 
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.1350 In German ov>]y the first letter of nouns 

capitalized and the double cap sign is not used - 
capitalization serves as an earmark. When follow- 
ing the rules for titles and using double caps, 
what should be done to distinguish word capi- 
talized withm the title. 3j 

■ 1351 In the TF manual could the words "in the entry" 

be inserted after "used" in the first line and the 
colon and definition be added to the examples to 
clarify that item; 3k 
1352 On the title page ot foreign language books the 
title uses the special s^^mbcls of the language, 
but the rest of the information - author, pub- 
lisher, etc. - 15 in English- Is this a desirable 
practice - how should the title page Items 
appear. 31 

.1353 In Spanish the opening and closing conversation 
signs are confusing. In print lit is a dash" 
The braille sign misleads the student and violates 
the braille rules when used .adjacent to a period. 
What should this sign be? Could it be a dash 
the same as print^ A rule is needed specify- 
ing that the Spanish custom of not using a closing 
conversation sign should be observed by transcribers, 

.1354 In foreign language should the division of words 
and hyphenation be treated differently from the 
practice of English braille To what extent 
should the foreign language rormat be followed 
compared with that ot English bcai Ue.: 3n 

-2 Linear Displays 

-21 General 

The problems with displays in all areas are similar 
and are reducible to the more basic matter of making 
two and three dimensional print figures factually 
meaningful- Even so, within certai n. areas some 
figures occur with greater and lesser frequency- ' 
Should these figures be classified and separate pro- 
visions made for each of the areas. Com 

IIICl 

This whole/area needs considerable study which 
should result in the development of principles 
governing the representation of displays- A use- 
ful start >ng point may be a survey of transcribers . 
to determine what principles they use, principles 
which may be intuitive or have been passed along 
as folklore. These guides used by transcribers 

should be deM'ned and investigated." IVA2 

Maps 

T 1 
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?13 Manj^ tj^pes of print displays either cannot be ''e 
produced in an embossed form or are represented 
MT some other than the original form. 

2131 Could more readable and more isomorphic 
representations be developed for these 
displays. 

2132 is knowledge of the visual, spatial arrangement 
necessary tor the reader to achieve understand- 
ing and comprehension of the concepts involved, 

2r33 Should the Torm of presentation depend on- the. 

type of fiiaterial represented. 
21^4 What considerations should be made regarding 
'transcribers and displays they are unable to 

reproduce, 

214 What considerations should be made regarding 
the representation of displays from the 
• standpoint of education and g^-ade level of 
the reader 

2141 What concepts a^e involved and should be 
taught to children to enable them to read 
displays 

-2142 Should an investigation be made of the 

- soci al -emot ^ onal factors related to having 
materials similar to sighted peers 

-215 EffO'-ts made ^n this area should consider the 
changing nature' of displays, nevi publishing 
techniques wh'ich a^e replacing the traditional 
standard forms, and those changes coincident 
wnh'the use of computers in processing forms- 

-216 Should an instructional manual containing 
standardized guidelines be developed tor 

displ ays - 

.-2161 Should the gu^^delmes vary for the different 
types OT production, one-sided vs- two- 
S'^ded or single vs multi-copy- 
-2162 How complete should the guidelines be in 

covering t'he various instances of different 
types of displays - 
.21? Could a'standardized set of tools be developed 
tor the construction 'of displays and. symbols 
within the displays- Could the tools be' the 
same for the different types of production- 

.22 Types of displays and their placement. 

-221 There are many types of displays needing 
^ considerable resea^^ch and development^ Among 
in them a^e those specified alphabetically 
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below. This listing is not exhaustive; merely ones 
mentioned by the comniTttees for which particular 
problems existed. Algorithms, Business forms, 
Comiriercie schedules. Determinants and "Matrices 
Diagrams, Exercises, Family trees. Flow charts. 
Graphs, Math expressions in general, "Outlines, 

Punch cards, Tables , Test materials. Time lines. 

Tree diagrams- 

^222 Could ditte>^ent kinds of these displays be 

classified possibly on the basis of different 
variables, and their classification determine 
how they. are treated. 



-223 What is the most readable form or arrangement 
for presenting these displays and different 
kinds of these displays. 



-2231 Where should the displays be placed on the 
page. Is there an optimum position on the 
page where the displays should be located- 

.2232 Where should the displays be placed,.in relation 
to other material on the page. 

-2233 How should data accompanying displays be 
arranged^ with respect^to the display. 

.2234 What should be done when the display is 

too large to fit on a single page or the display 
■ runs across a number of pages- 

.224 In the production of these displays should a 
stan^rd method be developed. Is a standard 
methoa possible for the different types of 
media (paper and plastic) and the different 
production processes (brat Hewn ter, 
fhermoform, and press) ^ 

.23 Modification and alteration of displays. 

.231 In some displays certa?n operations or 

relationships between eliements are essential 
to the information conveyed, and are difficult 
or misleading to represent in braille. How 
can these displays be represented- 



IVAl ,3, 
CI ,3 



A2aii , 
ill ,3a . 
1 ,1i > 
Clb 



A2a,Dl , 
E,F 



Dl 



IVAlal, 
2b, C2 



IIIEl, 
IVF,2 



IVBl ,2, 
Fl 



*C1 ,D1 ,E1 

Com 
IllClb 



IVD3 
F8 

F4,a,b, 

H3 



Com 
IIIC2 



F,l,2 



IVCla,b,H 
Com 

IllClcd 
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'232 What should be done with displays which are, » 
difficult or impossible to represent in 

their ori.ginal format. E IVD7,G4, 

G5bi,ii,6, 
6a . 

-2321 How should they be arranged on the page. A2a1 
.2322 Under what conditions should certain 

elements of some displays be transposed. F 
.2323 Should the size or length of the material 

determine the arrangement-. - - G6b 

-2324 Could standard methods be .devised for 

different types of these displays, ET G4 

'233 What should be done for certain displays 

in which the instructions are separated from 

the examples and exercises . Gla,3b 

*234 What should be done with displays, such as- 

pictures, which cannot be represented , . 

tactual ly- IVB3 
-2341 If the pictures Involve certain functions 
or activities related to the text should 
'they be described. Could their educational 
or informational value be maintained 

-in a description. Could common functio.ns_be 

classified and guidelines developed for 
their disposition. B3a,b,c, 

e 

.2342 Should simple embossed pictures or symbols 

be developed to represent frequently 

occurring objects or shapes- . B2 ^ 

-2343 If the picture cannot be represented what 

should be done with the caption-. B6,a,b,i 

.24 Titles, Headings. . " 

.241 Should the tit!e of the material be placed 

on every page, and where should it appear, B6bii 
,242 Where should the title of a table be placed 

with respect tothe table- above, below, 

in both places, at the bottom of the page, 

centered or left-justified. lVF7a 
.243 Should the treatment of the titles depend on 

their length. A2c 
.244 Where and how should columnar heading be 

indicated. In large tables where columns 

are repeated do the headings need to be 

repeated. A2c .f5c 

.25 Designators, Indicators. 

Where and how should displays be numbered 
g|^^",or otherwise designated. IVF7 
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.252 



-2521 



-2522 
.253 



-254 



255 



256 



What is the most readable manne*' of\numbering 
or designating diffe>^ent types of material 
such as columnar, material , test material, 
exercises, and answers. 
Under what conditions should diffe^^ent types 
of material be labeled horizontally and 
vertically. 

Where should the indicators . be in relation 
to the left-most and functional margins. 
Withm some displays certain relationships 
or reference points are importnat. to .informa- 
tion depicted: How can these points be 
indicated- 

For displays divided and runover or extended 
'how should the division be indicated^ 
In the math area is the transcriber's 
enlarged grouping symbol sufficient tor 
delineating explanatory, subordinate^ 
accompanying material- 

What is the most readable manner o1 presenting 
arrows, lead lines, tracker or tracer lines 
vertical and horizontal cancellation, 
cancellation of whole rows and whol e' columns, 
horizontal, vertical and diagonal pllips^s, 
etc- 



.2561 



.2562 



.257 



How much of this material is meaningful to 
the brai 1 le reader. 

Where should this material be located with 

respect to what it is modifying. 
When researching this material consideration 
should be given to the question of similarity 
of designations for public school blind 
children and the sighted child and teacher. 



IVA3b,i. 



'E2,3 
F5b 



G5,b,6 

G5bi,6a 
G5a 



C3c,D6b 



C4c 



B3,b,D5, 
E2c,d,i ,11 , 
e,Fll 

B3a 

B3c 



A3bii 



26 Spacing 



.261 




.262 



.263 



In spacing between groups and before a topical 
heading in outlines, between instructions and 
exercises, table number and title, and above 
and below a math expression or formula, should 
a line be skipped before, after, or bothc 

In tables what is the optimum spacing between 
columns and between headings and rows - 

How should the material be spaced relative to 
process words in equations, viz. therefore, 
thus, since, and, but, etc.- 



IVAlaii 



rVB3d,C6, 
F7b, Gla 

Fib 
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264 Should spacing vary depending on the grade or 
developmental level of the reader'. 

'27 Alignment 

■271 How should the steps and operations of algorithms 
and successive terms of equations be aligned.- 

■ 2711 Should different kinds of these materiasls be 

• treated differently ^ 

•2712 What should be done when parts or terms within 
the materia) are larger than other terms with 
which they are aligned and/Of compared- 

■2713 Should mathematical material be aligned, on the 
equals sign" or could some other form be devel- 
oped. Does alignment on the equals sign have 
any mathematical significance- 

-27131 What should be done where expansion represents steps 
of an operation, eg- the evc, U/ation. of exponents- 

■ 27132 What should be done when th? < if t hand terms 

of an. equation remain the : vir;er 
27133 Where should the equals sign.. or any sign of 

comparison appear with respect to links ending 
or beginning a 1 i ne - 
272 Some displays require the comparison of values 
or elements with other refe.^^ents How can these 
elements be aligned tor optimum comparison- 

-28 Margins, indentation. 

• 281 For outlies» tabula^, and test materials is the 
present form of successively indenting each sub- 
un'^t two. spaces and bringing runovers to the 
margin the most readable. 

-282 In the case of a number of exercises, each with 
its own instructions should one o^" the other" be 
indented « ' . ... : . 

.283 Should long paragraphs withm exercises be 

indented beyond the functional margin- ■ In what 
eel 1 should they begin 

-284 For numbered or lettered material how far should 
the functional mar gin be t'^om the designators - 



IV Ala 



B3f,F10 

-C2,D4 
C2a 

D4 

« 

C2,b,i 

C2bii 

C2bi1i 

C3d 

HI ,2 



Gl ,b 

G2a 
G5a 



-29 Runovers, Division of Matei^ia'. 

■291 Where and how should large tables, arrays, 
problems, exercises, and test materials be 
divided or segmented wuhin and across pages 

ERIC 
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29]] 
2912 
.2913 
.292 

293 
.294 



295 



-2951 
-2952 
.2953 



Should difterent kinds of these materials be 
treated di rf et ently 

For test materials should questions and 

answers be separated across pages. • A3ci 

What should be done wUh exercises which - " 

are word problems . 
What should be done with ^unovers in these 
mate.'^ials and in long titles, exercises, and 
long paragraphs within exercises-.- 

How should runovers of table entries be 
treated Spacing would be a factor in this 
situat"ion\ 

Presently, there are two ways of treating 
^unove^s of entities in determinants and matrices - 

(1) left justified w^th ^ine skipped below and 

(2) indented with no space below- Is only one 
method needed. If so, which is the best; if not, 
could conditions of use be specified for each 
method . * ■ 
How should runovers in rormulas and equations be 
treated . 

Where and how should a division in equations be 
rridde . > 

Should the number and size of links influence 
how the^ are d) vided- 

Should the extent of formulas or equations affect 
how. the^ are handled.- 



D6a 



G3a 



F7c,G1c, 

62b. 



F13- 



E2b 

C3 

C3a 

C3b 

Clc 



r300 References, Footnotes 



3001 How should the following types of materials be 
referenced: explanatory, subordinate, 
accompanying materials; footnotes wi thin tabl es , 

and formulas- I\/A2d 

3002 Should there be a standard form for refe»^encing 
these materials regardless o'f the print format/ 

310" Enclosures, Ev planatory Material , Entries- 



3101 



31011 



What should be done with such things as boxed" 
and circled material; reduced-type, niulti -1 ined , 
subordinate, 01^ explanatory materials or fo>^mulas, 
and embedded or isolated matei^ials and formulas^ I\/C2a 



ERLC 



Where should this material be placed in relation 
to that which it accompanys or modifys- 
31012 Should different kinds of these materials be 
treated di tfe'^ently ■ 



C4b,C5 
F14 

C5 



IVB3 
Cld,C4 

C4a,f 

C4d 
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^3101.3 Should boxed or c*"'cled material be enclosed. 
'310131 Could some of the enclosing or grouping 

symbols be drawn, in rather than using the 
brailfe configurations- 
-310132 What would be the best symbols for drawing. 
•3102 How should entries and other signs of operation 

wuhin ditterent Kinds of arrays be treated, 
-31021 Is the present Tonn of left-justi r^mg all 
entries the most readable and does it ade- 
quately co^e"^ all conditions. 
.31022 Could the enclosed material be keyed for the 

information. U contamS: 
.3103 Should the p«^dct^ce of using single and^double 
print lines to separate and distinguish parts 
or sections o^ tables be followed when using 
braille lines Do the l^'nes have a meaningful 
function besides that of. esthetic appeal- is 
their meaning the same in the tactual mode- 

-320 Techniques and Miscellaneous. 

-3201 For different types of mater-fals and displays 
could facing pages. be used: 



-32011 Could conditions be determined under which 
facing pages should or could be* used 
advantageous ly . 
-32012 Could new, more erfuient techniques be develop- » 

ed for setting-up and using facing pages. 
-3202 Could different representation techniques such as 
the "skeleton" procedure and the "buildin'g" 
technique be further developed for handling 
displays ~ ^ C2c 

3203 Could keying techniques be developed for 

different types of displays and for different 
purposes - 



lVA2bii , 
A3ci i , 
C2d,Dla 



.3204 
,3205 
3206 
-32061 



ERLC 



Should different types of lines be 

developed for d'.tfe'ent figures and 

diagrams or pa^ts of diagrams 

What would be the optimum size of books 

when pictures are deleted and there are only 

one or two words per page 

What should be done with the various ways 

ot mark'ng answers to tests, exercises, etc. 

\Nhere should answers be placed, especially 
when they appear at the back of books or 
supplements 



A2c1 
C2b „D1 b 



D2 



B6bi ii 

A3ail(.A) , 
(B) 



M & C 
C43 



E3c 
E3c 

E2,e 



E2a 

C4e 



IVF9 



A5,B3h 
F5d 



A5b 
A5a 

A6 



A7 

E3b 
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320611 Should they be placed at the end of the 

exercises or the volume in which they occur- 
•320612 Should a note accompany the exercises telling 
where the answers are located. 

4- 0 Non-linear displays (Maps, charts, diagrams) 

The problems in this area are less related 
to codes and line-types ot figures and cannot^ 
be tied~in well with these problems. Moreover, 
they require aiore basic kinds ot tactual 
perceptual research- Hence, they will be treated 
intact and separately. The specific problems 
of this area can be found in the section dealing 
with the outcomes of the area committee meetings 
attached to this repo^^t. The ones most relevant 
to work on the braille codes are in sections 
I!, Ill, lV, Vr.and some of Vll. 

5- 0 Factors Needing Development- 



G6d1 
G6a1i 



ERLC 



- ] Complete codes 

-10 The development of complete codes are needed for 
the following areas: Astronomy, Biology, 
Botany, Chemistry, Computer, Physics, Logic, 
Medicine, Statistics and Zoology- 
.101 Should those codes which are nearly completed, 
VIZ- Chemistry and Computer, be evaluated for 
ther-^' notation, format, and rules. 
J02 To what extent should codes be developed for 
the manifold areas ot study - numerous new' 
fields of study and endeavor are continuously 
unfolding.. Could some conditions or 
specifications determine what areas should 
be encoded in brai 1 !e. . 

r2 Symbology,, Format , and Rules. 

• 20 Symbology and r^ules need to be developed for 
Linguistics, dirferent code systems, e.g. 
Morse and semophore, cooking, and different 
hand! caratts , e g- sewing , -km tt^ng , weaving, 
etc , ■ 

^21 Formating procedures and rules need to be 

developed for recipes m cooking, and certain 
of the handicrafts- "Should these formats be 
standardized, 

-3 Displays . 



Vial ,B1 
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• 30 Procedures and ru^es fo"^ linea*^ displays need to 
. be developed fo^ the areas Money and Commerce 
and different types of puzzles and games- El ,62 

.31 Procedures and rules for non-1 mear displays need 
to be developed tor some of the puzzles and games 
and the areas of Geogr^aphy and Geology. CI ,G2 

-4 Special factors needing development- 

40 Biblical reference symbols. 

■ 401 Most of the problems have to do wUh the vagaries 
of numbering found m the different editions of * 
the Bible and how they should, -be -treated in 
brai lie. . . * Fl 

-402 Should a standard number-) ng system be developed 

for all bibl'ical references F2 

•403 Should the biblical reference symbols currently 

used be eva) uated. FS 

-5 Music materials needing development- 

.50 There are quite a tew items needing development 
in the area of braille musjc^ They come under 
two categories - (.1) development of different 

types ot music and matenals, and (2) develop- 

ments tor d'fterent instruments They are 
listed in the results of the Musip Committee 

Meeting, and'w^n not be .^'epeated* here - IV.B,C 

6.0 Resources 

Persons, organizations, and materials which 
would be useful m resolving the 
aforementioned problems are listed at the 
back or the reports tor each of the separate- 
committee meetings Foremost among persons 
competent to deal with problems of the codes 
are those who served as active committee 
members in each of rhe areas- These 
sources will not be repeated in this section. 
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Appendix E 

Two Reviewers' Judgments of Methodology* and Time 





for 


Resolving the Generalized 


Problem 


Items - 






A 


B 


I 


A 


B 








.131 


CD, 2 


GJ,LA,1 


■ 0 General Cons idei^ations 


.132 


CD,1 


GJ,1 








.133 


GJ ,2 


GJ ,1 


111 


GJ,1 


GJ,1 


.1331 


GJ,2 


GJ,2 


nil 


GJ,1 


GJ,0S,1 


.1332 


GJ,2 . 


GJ,2 


-1112 


GJJ 


GJ,1 


- 1 34 


GJ,2 


GJ,1 


.1113 


GJ J 


GJ,1 


-135 


ER,2 


GJ,ER,2 


-112 


GJ J 


GJ , 1 


.1351 


ER,2 


GJ,ER,2 


-113 


GJ J 


GJ,1 . 


-1352 


ER,1 


GJ,LA,1 


.114 


ERJ 


GJ,ER,1 


-1353 


GJ,1 


GJ ,1 


-121 


ER,2 


ER,2 


.136 


GJ,1 


GJ,ER,1 


121 1 


■ER,2 


ER,2 


,137 ■ 


CD, 2 


CD,2 


.1212 


ER,2 


ER,2 


.138 


CD, 2 


CD, 2 


-1213 


ER,2 


ER,2 








122 


ER,2 


ER,2 


-141 


GJ,1 


GJ,1 


-1221 


ER,2 


ER,2 


.142 


GJ,1 


GJ,1 


-1222 


ER,2 


ER,2 


-1421 


GJ,1 


-GJTOSll 


123 


CD,2- 


GJ ,2 


-1422 


GJ,1 


. GJ,0S,1 


.124 


CD, 2 


GJ,LA,2 . 


-1423 


GJ,1 


GJ,1 


.125 


CD, 2 


GJ,1 


.143 


ER,2 


GJ,ER,1 


126 


CD, 2 


GJ,1 








-.127 


CD, 2 


GJ,2 


1 







* The evaluation consisted of three basic methodologies ,GJ - Group 
Judgment or Consensus, ER - Experimental or Empirical Research, and 
CD - Code Development, and two time estimates, (1) Short term activity 
of less than three yea^^s, and (2) long term efforts requiring more than 
three years. Reviewer B, while using the three basic approaches, 
attempted to elaborate the evaluation b^ combining the methods and .'v. 
adding two others. LA - Literature Analysis, which can be a review 
or analysis of the brai He and/or print literature or a frequency count 
of elements of the language, and OS - an Opinion Survey. This latter 
evaluat lon'w) 1 1 be used for subsequent tabulations- 
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A 


B 




A 


B 


-151 


GJ,1 


GJ,1 


,191323 


CD, 2 


GJ,1 


.152 


GJ,r 


GJ,1 


,191324 


ER,2 


GJ.ER,2 


■ 1521 


Gd, 1 


GJ,1 


-1914 


ER,2- 


GJ,ER,1 


• 1522 


ERJ 


GJ,LA,1 


,1915 


GJ,1 


GJ,1 


-1523 


GJ,1 


GJ,r 








- 153 


GJ,2 


GJ,2 


■ 1921 


ER,2 


Gil ,ER.2 


1531 


ER,2 ' 


ER,2 


■ 1922 


GJ,1 


■ GJ,0S,1 


.1532 


GJ',2 


ER,2 


,1923 


ER,2 


GJ,ER,2 


J 533 


GJ,1 


ER,2 


.1924 


ER,2 


GJ,ER,2 


. 1534 


GJ,1 


GJ,1 


.1925 


ER,2 


ER,2 


,154 


GJ,1 


GJ,0S,1 


,1926 


ER,1 


GJ.l 


.161 


CD, 2 


GJ , 1 


"'"^ .211 


GJ,1 


GJ,1 


-162 


CD, 2 


GJ,1 


.221 


GJ,1 


GJ,1 


-163 


CD, 2 


GJ,CD,I 


.2211 


ER,2 


GJ.ER.l 


-164 


GJ,2 


G J , 1 


.2212 


ER,GJ,2 


GJ.ER,2 


- 1641 


GJ,2 


GJ.l 


,222 


CD,1 


GJ,1 


.16411 


GJ,2 


GJ J. 


.223 


GJ.l 


GJ,1 


16412 


GJ,2 


GJ,1 


224 


GJ,1 


GJ.l 


- 1642 


GJ,1 


GJ,1 








-1643 


GJ,2 


GJ,LA,1 


-231 


GJ,1 


GJ.ER.l 


J 644 


GJ,2 


GJ,r 


.232 


GJ,1 


GJ,1 








.233 


GJ,1 


GJ,1 


.171 


GJ,1 


GJ,LA,1- 


2331 


GJ,1 


GJ,1 


.1711 


GJ,1 


GJJ 


.2332 


ERJ 


GJ,EK,1 


-1712 


ERJ 


GJ,LA,1 


.23321 


GJ,1 


GJ.ER.l 


- 1 7 1 3 


GJ,1 


GJ,0S,1 


,23322 


GJ,1 


GJ,1 


172 


GJJ 


Gu,lA,1 


.234 


GJ,1 


GJ,1 


.. 173 


GJ,2 


GJ,ER,2 


.2341 


ER,1 


GJ,ER,1 


J 74 


G0,1 


GJ,lA,0S,1 


• 2342 


6J-,1 . 


GJ.l 








.235 


CD, 2 


GJ ,1 


18 


GJ,2 


GJ,2 


.236 


CD, 2 


GJ.l 


181 


GJ , 1 


GJ , r 








1811 


GJ,1 


GJ,1 


■ 241 


CD.,2 


GJ.CD.l 


1812 


GJ , i 


GJ,2 


242 


CD, 2 


GJ.CD.l 


1813 


GJ,1 


GJ,1 


-243 


CD, 2 


GJ.l 


.1814 


GJ,2 


GJ,2 


.244 


GJ,2 


GJ.l 


.182 


CD, 2 


CD, 2 


■ 245 


GJ,2 


GJ.l 


-183 


CD,1 


GJ,1 


.2451 


■•GJ,2 


GJ.LA.l 








.2452 


GJ,1 


GJ.l 


.1911 


CD, 2 


■ • GJ,1 


.2453 


GJ.l 


GJ.l 


19111 


CD, 2 


GJ,1 


,246 . 


CD .2 


GJ,LA,1 


.19112 


CD, 2 


GJ,1 








.1912 ' 


CD, 2 


CD, 2 


.251 


ER,2 


GJ.ER,2 


-1913 


CD,2 


GJ,CD,2 


.252 


GJ.l 


GJ,1 > 


.19131 


CD, 2 


GJ,1 


.253 


GJ.l 


GJ,ER,2 


.19132 


CD, 2 


GJ , 1 ■ • • . 


■ -■.2^4 


ER,2 


ER,2 


.191321 


CD, 2 


GJ.l 








.191322 


CD, 2 


GJ,1 . 
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A . 


B 




A 


B 


2 0 Problems of Symbols and Rules 


.1131 


ER,1 


ER,0S,1 








.1132 


GJ , 1 


GJ,ER,OS.l 


1 


GJ,2 


GJ ,LA,2 


.1133 


■ GJ,1 


GJ,ER,1 


- 1 1 


GJ,2 


GJ ,LA,1 


-1134 


-ER,1 


ER,0S,1 


. . 12 


GJ,2 ■ 


GJ,1 


.1135 


GJ,1 


GJ,1 


13 


GO, 2 


■.GJ,1 








- 14 


ER,1 


GJ ,ER,1 


-1141 


GJ,ER,1 


GJ,0S,1 


- 15 . 


GJ ,1 


GJ . 1 


J1411 


GJ.l 


GJJ 


-16 


GJ,1 


GJ,LA,1 ' 


-11412 


GJ,1 


GJ,LA,1 


.1? 


Gu,l 


GJ,1 


-11413 


6J,1 


GJJ 


-18 


GJ,1 


GJ,1 


11414 


■ GJ,1 


GJJ . 


.19 


CD, 2 


GJ,ER,1 . 








20 


CD, 2 


GJ ,1 


.1151 


GJ,1 


GJ,OS J 


-21 


CD, 2 


GJ,1 








. • -22 


CD, 2 


GJ,1 


. .1211 


GJ,1 


GJ,ER,0S,1 


-23-' 


ER,2 


ER,2 






r 1 1 A 1 


■ .^^ 


GJ,1 . 


GJ,LA,1 


.12112 


ER,1 


ERJ, 


25 


GJ ,1 


GJ,0S,1 


"12113 


GJ,1 


ER,0S,1 


.26 


GJ,1 


- G0,1 


.12114 


GJ,1 


ER,0S,1 


■ 27 


EK,2 


GJsER,^ 


.12115 


GJ,1 


GJ,0S,1 


-3 


CD, 2 


GJ , 1-— 


.1221 


GJ,ER,1 


GJ,ER,1 


-31 


GJ,1 • 


GJ,1 


1 999 




R.l FR 1 
uJ J [1 r\ , I 


.32 


GJ ,T"*'^- 


■ GJ,1 


.122.3 


GJ,1 


GJJ 


-33 


GJ,1 


GJ,1 ■■ 


1224 


GJ,1 


GJ,1 


34 


GJ,1 


GJ,LA,I 


.1225 


GJ,2 


GJ.LAJ 


35 


ER,1 


GJ,LA,1 


.1226 


GJ,2 


GJJ 


-4 


G.1,2 


GJ,ER,2 


.1231 


GJ,1 


GJ,ER,1 


.41 


ER,2 . 


ER,2 


-1232 


GJ,1 


GJJ 


.42 


GJ ,2 


GJ,1 


-1233 


G J , 1 


GJ,1 


• 43 


.6J,2 
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